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PREFACE 

In putUti^ thjy t)uuiuul vt' Esr}/ Wuiglits mid Mtsasunfti of 
Msuikiiid " before the publk% 1 most ^ruteiully acknowledge the 
obligHtion I Hin umlcr to Professor Fliitden Petrie ^r his jiubli* 
cAtion of tJiat renutrkablu Iniok, laducUvc Metrology/' eunbiin- 
ing records of^l the boildiag cubits of tJte Htirld. 

I iiAve lud oc(suioii coastAJitly to refer to this work, ntid it is 
ill A great measure <iw'lng to this storehouse of Aocumte informa* 
tion, brought together by Professor Petrie, tliut I have beeo 
enabled to bring my work to a successful couclusion. 

CHARLES >rARKEN. 

Ths (>aIvh, Wsi^rnsRS, CsvTsauuity, 

1, IMS. 
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THE 


EARLY WEIGHTS AND MEASURES 
OF MANKIND 

CHAPTER I 

BIKAKY WEiaHTS ASD >IEASURES 

NVh£N priiiutive inan tint l}«gHn to r^nlise the usefulness of 
weights Hud m^usnres ui hb dftily round, Uiere wns only <me 
scric.s of Htanchirds he could have recourse to, nt a 11 times nnd In 
All drciimsbuiccs—n series of ^tsndards In terms of i^arts of his 
own body. 

Tliroughout idl Hgus, und nioong»;t all petiple, even to the 
}>reseQt day this is so. Witness tiie terms in use; Fingers (digits), 
nails, hands, fUts, palms, spans, feet, forearms (ells and cubits), 
arststretches (fathom or orgaia), and )tuces. 

Ill all matters of our daily life, whether marketing or in the 
workshop, hunting or surveying, soldiering or navigating, we are 
accustomed to use ]>arts of our body as our standard of measure, 
and constant pructice enables us to do so witb consldemlile 
accuracy, even when we have to refer our results to some tiacd 
standard irrespective of the body. 

'I'hr Natukai. STANXiAnD or Laxom. 

The uutural standard of length, used from the earliest tunes, 
is the Jieight of a mnn, or the stretch of his arms from middle 
5oger*ttp to middle tingci^tip, called a fathom (Greek, orguia). 

Tills is the original basis of all linear measure, so tiuit, 
assuming the height of a man in the early days to have ranged 
between 6^ and 74 inches, we may be certain that the original 
unit standard of length lay between these limits. In process of 
time the fathom was superseded as the unit bv the half fatlK>in 
(double cubit), and later by the quarter fathom (the cubit), and 

1 
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in still i4t«r times by the sixth fathom (tlie foot). In leter times 
aUo the length of the wms Axed ji^ometrically, but there 

w&s elweys kejit op e relation, both in length and cubicaJ content, 
to the original cubit, which was distingnished from others by the 
term “ a cubit of a man." The cubit of a man must have varied 
with every tribe until a more constant standard was discovered 
in the use of seeds: lUti or Guoga, barley, M'beat, etc. 

Thb Stanoabd or W'eioiiT—^T hb Load. 

The weight of the body does not vwy evenly in proportion to 
tlie heiglit, hut yet it was tlic only standard available in the 
beginning. 

Probably tu’o bundles, together the weight of a man, balanced 
on eitlier ends of a pole across the shoulder, were the first 
standards of weight, giving from about $0 to SO pounds to each 
bundle. 

When it became desirable to use small weights, mankind had 
recourse to the weights of seeds of various kinds: Wheat, barley, 
Keration.andthe Rati or Guiiga seed,the latU'rbelng the earliest 
in use, and eventually a relation was arrived at between a 
uucnlier of seeds and tlie weight of the standard bundle. 

Thb Standard op Capacjti*. 

The body gives do assistaoce in this matter, and a standard 
could only be arrived at by making use of a urut of length, 
forming the sides of a receptacle or box to contain a number of 
seeds or a volume of water equal to the weight of seeds. 

The first measures used appear to have been cylinders of 
equU heiglit Hnd »dius, and cubes. 

It does not require any computation to show tliat a cylinder 
^ the height of a man, in height and radius, would hold from 
60 to 80 i>otmds weight of water, because we know that the 
cyllndrioal busiiel measure of to*day, holding 80 jiounds weight 
of water, has a depth and radius of 8*5046 Inches, glvuig 
71 *2 inches to the height of a man; the cubit of a man thus 
being 17*8 Indies. 

As measures of capacity increase or diminish by doubling or 
halving the height (and radius, with cylinder), the cspacity* 
increases or dimioishes by a mu1ti]>]c of 8. 
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ThR SvSTtU NuUbKRlNO AlHirTfiO OY Eaklv Man. 

Before uwnkuid ocou^tic-d cUc Euphnites Valley aitd c«.»iQ‘ 
menced their migrations over tlie world, they are Msuinrd to 
have been located in tribes about Luke Van iu Annciun, nod to 
have possessed an old established civilisation, so far aa it went. 
They Iiad some knowledge of the science of iiumhcrs, and they 
had weights atid measures. Their ay stem of nutJiUcriug was at 
first biiiary. They could add and subtract in the progression 
I, U,4>, 8, Id, ; consequently all their weights are based oxi 
doubling and lialving. Subsequently they ado]>ted the system of 
lUultijdying by fours, used by tribes hi India at tlic present day 
(tlie Ganda system), and when measures of capacity were intro* 
duced they learnt by t'Xpcriencc that by doubling tlie side of a 
cube or cylinder (radius also) they doubled the ca|uicity three 
times in succession or eight times. 

Thr Earlv ST.^N^>Ann op Small Weight—T iis R%ti, ob 
G t'NOA. 

From uur OM'n records and from ancient history we know 
that wheat and barley have been used in times ]tast as a standard 
of small weight, barley being to wheut by weight as 4:8. So 
we liave in Statute 51, Henr}* III., a.o. 1266, that the English 
penny should weigh thirty-two grains of wheat, well dried, 
and gathered out of the middle of the ear"; this equals twent>'> 
four barley grains or ” one pennyweight." 

In earlier times amongst all the civilised nutiuns, Ruinaiis, 
Arabs, Assyrians, babylunUns, and Porsisns, barley corns and 
grains of wheat were htaiKlards of weight (*' Origin of Currency 
and Weight Standards," Ridgeway, \k 170). 

But it is ill India tiiat the origuial Seed standard may still be 
found (tlie Rati or Gungn), not only in actual weight amongst 
tho jewellers, hut in the weights and measures tallies, |>«st and 
present, and in ancient records as far back as the Code of Maiiu. 

The Rati or Gunga is the seed of the wild liquorice (A^ntt 
f/ncaioritui), of which there are tliree varieties; that gener^dly 
used is tlie red seed witli a bUck sjiot. The advantage at 
present is that it is very uDiform In size, and does not lose much 
weight by desiccation; but in early tiroes, before com growing 
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becfitoe geoersl; it had the edvAntage of growing wild in the 
countries cerlj peopled hy nuui. 

The Code of Menu, the earliest record of weights, gives 
tabulated accounts showing the seed weights of Rati used for 
silver, gold, end copjier; although its records refer to later 
systems, tiic original numbering can still be observed. The 
numbers are, for silver, 9, 82, 8i0 Rati; for gold, 5, 80, dSO, 
B,SOO Rata; and for copper, SO Bat). 

WejoKT OP THE Rati Seao. 

Tl)e Rati is found over Syria, Asia Minor, Persia, and India, 
and frona time ixnmeniorial it haa been tlie standard used by the 
goldaiuitbs and money lenders. 

A great number of trials have token place os to its M'eiglit in 
dUferent ports of Indio ot various times during the )MSt century 
(recorded by Mr. Thomas in Mmumo/a OiiffUaiia). The average 
weiglit adoiilcd by Mr. Thomas is 1 "75 G,T.; the standard 2 
have odqited is 1*?0W G.T., or 1*6875 O.G.T. for the ancient 
rati, and 1*75 OX for the Moslem rati 

The connection wltb the Troy grain being ;?2 Rati — 48 
Ancient Barley Greuns a 54 Old Grains Troy « 54*54 Grains 
Troy. TI)e Grain Troy having lost l per cent, siiice the Middle 
Ages. (See Note, end of Chapter 1.) 

The Rati seeds in the Museum at Kew (in 1874) average 
1'5875 G.T., and an assortment of grains, obtained from Paris in 
1906 . averaged 1*57 G.T. 

In six independent ex|teriments in India during the (Mist 
century the avenvges ranged from J'8187 G.T. to 1*9120 G.T., 
and on .early average by Sir W. Jones in 1790 was as low ms 
1 8125 GX 

Tliese various averages give almost os mucli variety the 
stature of man in the same countries, but it would not luive been 
a difficult matter for the jewellers in former days to have agreed 
to adhere to some special form or brand of Rati. 

Weiout op thb GEOHernic Bah. 

It Is not probable that the average weight of the Rati would 
have c^nclded exactly witli the standard weight subsequently 
filled geometrically, from some fixed standard on the earth^s 
surfitce, and therefore as time progressed the Rati grains used 
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MS had to be picked out so as to conform to tbe j^o- 
lUutric weights, uid thus we are not dependent on the average 
weight of the actunl Rati grain for our calculations. 

Fortunately we are able to reestablish the actual weight of 
tlie Geometric Rati from weights now exUbng atid from records 
with great certainty. 

During the ages when mankind migrated from their original 
home to all |»ns of the world, they took their weights and 
measures with them, which have been preserved to the present 
day. They correspond with one anotlier In a rtmarkahle degree 
when due consideration is given to the ohgui in each case. 

The following are the |)ruici|>al early weights found over 
Europe, Aaia, and North Africa: 



ADcbtct 



lUrlir 

Grala. 

0,0.1. 


Trit* Ducat of Eoroia. 
Pnrwna or Vanlja of 
ladia 

Hie Kit o( Rg7l»t, 

Kanita or Suvirs& 


Tile Sbokcl of Burepe 
sad tLe £a»t 

i2e 

Thi Tower Potud, or 
Dbanae, of Uaov 

Js.aoo 

Th« Pint of Surci>«. | 
Egypt, lodis .. 1 

/ 5.000 
\ 5.120 

Thw Kon or Peusd. ill 1 
till wtuld over .. 1 

/S.OM 

14,M6 



L’hiil Weijibt, O.T. 


218 

5,400 fo EUMM 
udlDdIai$,«0<i 
io Uoilam l&dis 


7,000 Oriit 
Britain and 
Uoalam India 


There are also weights of less antiquity which contribute to 
establish tlie geometric weight of the Rati, such as the Roman 
pound of .5,184 O.G.T., the Attic i>ound d,480 O.G.T., the 
AlexandriHit Talent, the Moslem weights, the records of the 
measurements of the Great Pyramid and the scale of Oudea at 


Telloh, Babylonia. 


Th£ OniGiNAi' WeroHTV on ths Oanda, on (4) Svsteh. 


The ancients at hrst, in their counting by numbers, were only 
able Co odd together similar numbers, and to subtract in the 
same manner; doubling and halving, so that they were restricted 
to the numbers 1, S, 4, 8, Id, 8ig, 64, etc. 
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In time they arrived at multiplying by 4> (the Ganda system), 
and eventual ly, from doubling the length of the side of a cube 
or a cylinder of equal height and radius, they got so far as to 
Increase the CKpadty of a vessel eightfold, which for ccuivenience 
will be called the or (S^) ayetem 

Tliis CiAuda systena is to be found in Indian records combined 
with the curaparatively later systeais (see Code of Manu), but 
At the presejiC time it is only necessary to refer to the Gacda 
system so far as it affected the weights and measures of the 
earlier (dO) system. 

To the Ganda system appear to be due the very old weights 
of t])e world, the Varaha, or Ducat, the Shelccl, the old ounce, 
and possibly the old half-pound. 

The Bati has, in these imges. been ^iccepted as the original 
weight and measure of ancient time, bat for the Osuida system 
to be perfect it seems necessary to suppose that before the Rad 
came into use there was a seed or bean, double the weight of 
the Rati, used as a unit. 

Onioinai. UniTS. 

I Bean •> S Rati. 

4 


4 

4 

- $ 

„ the unit of weight 

~6 

4 

- S£ 

„ the Varaha, or Ducat 

”51 

4 

• US 

„ the Shekel. 

S66 

4 

« 518 

„ the old Ounce. 

1,0S4 

a S,04S 

„ the Seer of Ceiilml India. 


Thb BiVARy SvsTSUs. 

The Binary systems consist of: 

1 . The (4) or Ganda ^stem, already mentioned ; used for 
w«ghts only. 

i. The (64), or Octaval system, used for weights and c^' 
ddeB: the load was 64 Hon, or pounds of 4,096 Bad, and the 
fathom waa divided into 64 parts. 
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5. The (80)» or Octopjitjil system, wa$ 1J of the (6*) cystem; 
the biuhel wms )ilnts of SO Rati>and the form w«i.9 eyllndricul, 
eqiMl lieifflit, An<l radios; tlie frtthoiit was divided into $0 parU, 
and the siunll weij*lit standard was AO Bxti. 

4, The (looker Docimul :> 3 '?tcm, reduced tite (64) and (HO) 
systems by about S’4 per ceot^ so that the 4 , 09 d and .5,1^0 lUti 
beoMJie respectively 4,000 and 5,000 Rati | the fathom w»s divided 
into 100 parts. This system was piubtibly broiifd^t in when the 
quadrature of Uie circle took place, and uhen the {^metric 
measures were fixed. 

The Shape an& Fohm op Weioht4 ahd Mbasurrs. 

We can only go bock witli any cerhunty to the time when 
measures and weights wrre fixed geometricHUy. 

We may conjecture that the first development from >u> 
indefinite form was to the cylindrical shape, but so fiir a.'i our 
records go the (fi4) xvstem was ruble, and the (80) w’as cylindrical, 

the (d4) to the ( 80 ) way as 4: 

Thp £\jtLy Stavd.mid of Maoiuu Wsiuht— Tiis PouHO. 

All nadens have had tlieir medium btamlards originally, 
about their half lend. 

Tile earliest medium standard was id shekels, or 9,048 Eati, 
under the Ganda system, and this standard can fitill be traced 
in Central India and in Europe. 

Subsequently, under the (64) .system this standard was 
doubled, and became the Hon of 4,0{)6 Rati. It is the cube of 
l6 Rati, and occupies in hulk of seeds about 84 cubic liicbes; it 
is nearly the same weight as the Im]>erial jH»und of 7,000 G.T. 
Sixty-fbur Hon fip> to n cubic foot (1,798 C.I., or Cubic Inches). 

Under the (60) system the |nnt of Honw'as established 
of 5,ISO Rati, and the jxmnd weight of 4,096 Ratt filled the 
pint weighing 5,190 Rati weight of water. 

Under the (100) system the pound and pint were esch 
reduced by 9*4 per cent, so that tlicy weighed respectively, 
when full of water, 4,000 and 5,000 Rati. 

Thb (64) OR Ocr.WAL SvrrBM. 

Progression by a mul tilde of 8 given for convenience. The 
onginal prugressicn was probably by a multiple of 9 and 
then by 4. 
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Weight of BatL 

Name. \ 

1 

8 

! 

! 512 

1 *,o.Q6 

1 32,768 

1 869,144 

I 

1 

) 

f 

^ shekel ! 

§ ounces, or 4 shekels 1 

Tlie original Hon weight 

8 Hon weight 

$4 Hon weight, revised under (100) system 
to 256,000 Bati, wheu it became the 
weight of a cubic foot of water 


Thei« }$ no evidmco iluit tiitte mojuures voro fn the fonn 
of cabe^thej may have been, at an early period, merely ba^ 
of seedf. 


Thb (80) OH OCTOoivrAt. Svstrm —Wbjght Watm 

Intcoducbo. 

In thi? system t)ie weight of water in a given receptacle, tlie 
Hon, weighing 4,096 Rati, is made tbe standard i whilst another 
receptacle, called a pint cylinder, and holding 5,180 geometric 
Rati weight of water, is the standard for dry measures (seeds). 
This gives a relation of Rati to water in weight, and bulk, of 
d4 : 80 and 80 :64. This is entirely an arbitrary proportion, 
but is close to the truth, as tlie v eiglit of com to water, at the 
present day, bears the proportion 64 ; 80 nearly. 


VmgLt of (84) 
VchmI wheu 

rilled mtli 

WaUr. 

tfains. 

Wdglit of (SO) 
V0M«1 Wb90 
Blllad with 
Water. 

Fame. 

Ran. 

Eati. 

8 

64 

512 

4,096 

32,768 

269,244 

2,097,1.52 

Hon 

8 Hon 

64 Hon 

10 

80 

640 

5,120 

40,960 

327,680 

2,692,440 

*• 

Karsba weight 

Pint 

Gallon 1 

Bushel 

Quarter 
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The Geometric Incli and Geometric RaU were fixed about 
this period alter tlie dJanietur of the earth was estimated in 
inches. 

QuaDBATOHR or THE Cjhclb (in thb (dOj Prmod). 

Lon^ before any great building o|>erAtfons took place In the 
plains of Babylonia early scicati&U were engaged In iiivestigathig 
the science of numbers, in t/te circU. Tliey sought to 

find a relation between tlie side of a square and the circunn 
Terence of a circle, of equal area, which could be exjiressed in 
whole numbers and fractions easily dealt vrith. 

They discovered several inunbers widch could thus be dealt 
M*ith, each requiring a separate value to be given to w, some 
npjimiching nearer to the truth than others. One set of values, 
however, alone could be used for tlie pur|>oses required, and they 
arc given below: 

• 8*2 probable original value of w. 

(4*x|*)-».09. 

5*1*48. 

These values alone could be used for cylindrical and circular 
measure and calculation. 

In working out tlie values of ir they made a discovery of 
priceless value to them, which they subsequently recorded in 
the dimensions of the Great Pyramid of Gizeh. 

They discovered that the circumfcrem.es of the two circles 
derived from any given square, the one containing the area of the 
square, the other equalling in length the four sides of the square, 
have the relation one to another of ir: 2 ^ ir. On this their 
system of quadrating the circle was founded, and the number of 
units in the side of square selected was +*, or multiple of ii. 

Taking a square of units a side, they proceeded as follows: 

1. The area (44)* is 1,936, and the Circle with an area of 
1,936 has H radius of 25, because (4$)* x (25)* »r 1,936. 

2 . The perimeter of the square on 4* equals 4x44— ITS, 
and toking this 176 as the circumference of a circle they arrived 
at the radius of SB, because 176 x x ^ - 28, and the area of the 
circle is 2,500, because (^)* x (28)*-2,300. 
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Thus, IQ connecting the mdius with the circumference, they 
could Arrive At a close Approxiuiation to v, but in obtaining the 
area there «*as considerably more error, On this system, niid on 
this value of r, tliis calculation of the ancients depended, so far 
08 we know at present, and it will be found on investigation, In 
default of the decimal notation we now jiossess, it is the most 
simple motiiod that con be devised for finding a relation between 
4 square and circle. 

The following are the values of the circles derived horn 
square of 44, and the true values: 


NaiM, 

CtreUClr- 

SuStfvVIM 

Clfe>* 

Ridlua 

Ane. 


Aacieat S 1 VO circle 

X 60 

26*0 

1286*00 


Oiral* with tma voIqm 

r X 60 

26*0 

1968*42 

44*8 

4D«eat i>«Tin»t<reljtlo. 

- 178 

26'0 

2600 00 

60*0 

Obttlc with mu vsluM . 

v'eXlOO 

29 S 

2600*00 

60*0 


If we maltijily the area of the peruneter circle, S,500 by 28, 
we liave a cylinder 28 xinits In lieiglit and radius, with a volume 
of 70,000 units, and this volume, in the form of a cube or 
cylinder, was cliosen as the bo^ of the weights and ineH.surea 
of the ancients under the new system. 

It Cain be shown tliet (^f) is the nearest convenient fraction 
to the cube root of w (9*1415926), therefore the side of a cube 
equal to 70,000 units is x 28 411. 

The circumference of area circle is 4 x 69*23.^. 

MOASVIISXENT OV AN AflO OP THE McRlDIAN AND EvifLUTION 

OP Tite Inch and the Mstre. 

Thu ADcients were thus possessed of a convenient method of 
comparing drculor measure with square measure, and they had 
approached to h fixed standard of measure by means of the 
weight and dimensions of the RhU seed. They now needed a 
standard more rigidly accurate tlian seeds, and this they obtained 
by the measurement of an arc of the meridian in Babylonia, 

This fixed standard they must have arrived at os early, st 
least, os the Fourth Egyptian Dynasty, because it is recorded 
both on the Great Pyramul and on the sitting statue of Gudea 
ofTelloh. 
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Using the formulA Already given, they gave the eaith a radius 
of 25 (10,000,000 units), and M idi t orighnJIy equal to (^)S they 
focmd this circuujference to be 'ixSQ’S ( 10 , 000,000 units), the 
noit being the uich. Li later times they used 4^ for «*, 

Thus the metre and inch vrere coniicctc<i as at die present 
day. Hie Warden of Measures of old could, with his 35-mch 
rule, strike a quarter circle the circumference of M’liich m’/is a 
geometric cubit or metre. 

The following authority for tho existence of tliis geometric 
cubit is given. Professor Hommel ("Babylonia": H^isUugs’s 
" Dictionary of tbo Bible ") states: " It i9 furtiier to be noted that 
in the latitude of Babylon ($!^ N. Let.) the length of tbe second 
{>endulujn is 99^’SS mm., which is almost exat'tly equal to the 
Babylonian double cubit {990 to 99^ mm.)" derived from the 
scale of Gudea (circa 3500 a. c.). 

Professor Kennedy (" W, M.,” «6>d.) gives the double cubit of 
Bubylonia from tlie same source as about :i9\ inches. 

Measurements I have taken from De Sarsec's plate of the 
Scale of Gudea give 39'S56 inches. We may therefore aasutne 
that in the scale of Gudea the double cubit of Babylonia has 
bct*n derived witli r equal to -y*. 

Tlie probable variations in length of the geometric double 
cubit are here given : 

IucIjm. 

Value with w equal to rt)*.39*506 

Value with ir equal to fV-) (later).39-26.'» 

Value with true «r, and diameter 500,000,000 inchea 39*269 
Value of French metre .39*370 

Thus the geometric standards of measure in use amongst the 
ancients were nearly identical w'ith those of the present day— 
viz., inches and metres; but owing to our knowledge of tlic true 
value of «*, and of the complloUed shape of the earth, the subject 
cannot be treated with the same simplicity as it was formerly. 

Thb (IOO) or Decimal Svstbm, BnouciNo all Weights and 
CONTRNTS 8V 2*4 PS9 CSNT—EUSOIC SVATBM. 

In this system the number of Geometric Rati is reduced 
from 4,096 in the Hon, to 4,000, and from 5,120 in the pint to 
,4,000, or 2*4 per cent, 'for the sake of convenience in calculations; 
practically a reduction of from 64 to 62*5 In the multiplier, so 
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that of tho {6i) system merges into the dedmel system. 
Thus (lO)* if&s substituted for (8 )’xS; at the same time the 
cube side of the vessel containing tlie Hon ^veight of water was 
frxed at S icchesj giving S7 C.I. to the volume of the Hon and 
88*75 C.L to tliat of the pint. 


OriuQwl 

{(•vlaad Hwana 

HbaI Kim 

lUU. 

1 

IaC.V 0 

1 TmmI. 

, *bMi 

ruM 

ftuL 


Vd^itb 

WftMTOf 

V«M^ 

«bM 

niM. 

32.788 i — 
282.U4 — 


1 ai. 

Hor |Hoq27 

1 m 

Oobiolbotf 1.728 
ofwit«r 18,824 


Pint 

Gallon 

Ruahel 

Quartoi* 

or. 
Plot 
8876 
270 0 
21000 
17200*0 


Tliis becaine the Euboic system, and was used early in Egy]>t 
and in <ireece. 

Under the (80 and 100) systems the Karsha, Kat (Egypt) or 
Suvomu (India) of 80 Rati ('.54 C.1.) became a unit of measure, 
.50 Kat to a Hon. 

By experiment it wa$ found that a S4nch cube of water 
weighed about 4,000 Rati, more or lets, the pound weight, and 
thus the 3-inch cube of water became the fixed standard of 
weight equal to tlie pound (Hon) of 4,000 Geometric Rati, but 
containing 3,200 Rati in balk. 

At the same time that the nvtgU of 4,000 Rati was made 
equal to 8 inches cube of water, the buik of 4,000 Rati was made 
equal to 33*75 C.L (the pint), and this was an arbitrary arrange¬ 
ment, ntaklng lUti to water in weight as 64 : 80. Rati to act 
as standards in such a case would have to be picked out by the 
Wardens of Weights and Measures. But so far as one can judge, 
the weight and bulk of the Rati very nearly fulfil the require¬ 
ment, and it is to be noted that at the present day the relation 
of barley to water is nearly as 64 : 80. 

The 8 inches cube side of 87 Cl. thus became the standard 
of weight, measure, and capacity in early scientific calculation, 
and we have it at present with us as a proportional part of the 
foot and tlie yard. 
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Titus there was a standard measure, the pound, for liquids, 
and another (I^ in bulk) the standard for com (the pint). 

And whilst the greengrocer gives their relation in the 
followiag: "A pint is a |)ound sU the year round,” the vendor 
of liquids says with equal truth: “ A pint of pure water weighs 
a pound and a quarter,” the pint having now become conmxoD 
to both seeds snd liquids. 

It is doubtful whether the pint system, at first, was reckoned 
on as a standard, for the gallon weighed 10 |}Ounds. the Imshel 
u’eighed 80 pounds, and the quarter 640 ))ounds or 10 culucfeet 
There was tixus a vety simple metric system in early times which 
we have lost owing to various causes. The 8 >iQch side cube— 
S7 C.I. of water; both for weight and for cajjavity. 

In addition there was n wclglit for precious stones and inetaU 
of the pound, equal to 8,SO0 Rati, in weight C.1. of 

water) identical %ith the Tou*er pound luid l>eoring the same 
relation (8 : 10) to the Hon tliat the Hon does to the pint 

There was the following decimal system for metal weights; 

Kaa 

... Quarter shekel. 

»20 ... Pala (India). 

5,S00 ... (To»*er pound) Dbanma of gold. 

S 2/)00 ... 8 Hon. 

SSO^OUO ... Bushel. 

Tlie following standard weights came into use: 

Xsii. Esd. 

I U ..ebe, 

,00 TWer pounds (3^00, | _ busbel, 0., 6o CX 

It to be noted that this 1,728 C.1. was an original in> 
dejxendcnt measure, and only became n cubic,/bof in later years 
when the yard cube was orlgiiiated, Other culric feet were 
^ 7 . of their resjxcctive double ciiMts cubed, but the original 
British cubic foot wus absorbed only In later years as gV ^ 
cubic yard. 

The revision of 4,0p6 Rati to 4,000 Rati took place after the 
nations had commenced migrating east and west, from their’ 
undivided habitats, so that we iu the Britisli Isles inherit the 
pound system on the original scale (64) and tlie Tower pound and 
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cubic foot system ou tlie revised scsJe (80 end 100), resulting in 
a discreiMncy of 2*4 per cent. We have also lost I per cent, on 
our j^ain Troy during the Middle Ages, end thus we have got a 
very dilapidated reoiRiint of the siiuple metrical scale of the 
aricfents, which could be made so useful to us if re-established 
and revised. 


The Double BuitorNo CcJDtr (il^ ikcmss). 

Tile geometric cubit was used for geograiihical measure¬ 
ments and Imear measure, but for building pur|)oses and circular 
and cylindrical uieasure the only available method was tv employ 
the system adojited in the quMlrature of the circle, imd use tbe 
double cubit of 41^ fiicfaes, giving a volume cube of 70,000 eul^e 
inches, or a cylinder of 28 Inches height nnd radius. (See p. 10.) 

Tbis new measure is rec’orded on the Great P^Taruid, and is 
the nucleus of a new system, being independeut of the systems 
(64), (50), and (100) i but It is lutimately connected with them, 
the volume of the double cubit cubed lying almost ex^ictly midway 
between the volumes of the 4 quarters of tlie (80) system and 
the 4 quarters of the (100) •system, us slmwn belou': 


f+ quarters (SO) system, 70,778 C.I. 
Early measures .^4 quarters (100) system, 

Euboic, 60,120 C.I. 

Pyramid or Eginctan measure, 28-1 r* i 

incli cylinder or 411. cubed 1 ^ j j* 


Note that the Euboie (69,120) it, to the Eginetan {69,9$4) in 
Che jiroportion 80 : 81. 

The terms ‘'Euboic " and “ Eginetun ” are used because these 
measures subsequently vrere known b}' these names tv the Greeks. 

Though the double building cubit and the geometric double 
cubit are not directly connected, they bear a relation to each 
other nearly as 20 : 31: :<9*2.59 or .i9jV • *lv length 
DOW adopted by Professor Petrie for tlic double cubit is 41*308 
Inches, and la accepted genemlly (see “Encyclopiedia Britannica,” 
Weights and Measures, note l). I'he standard of 41| inch(:e I 
have taken from the base of the Great Pyramid as measured by 
Petrie, and it can be relied on as the most accurate record of 
the building double cubit 



16 EARLY WEIGHTS AND MEASURES OF MANKIND 
Thi Double BotLOiNo Cubjt Coobo. 

Hitherto tho limit of moasuros of capacity was the busliel, or 
possiblj later the 8 bushelS; or quarter; but with the introductioii 
of the double ciibrt cubed the limit became 3S bushels. Thirty'two 
bushels, however, are short of the double cubit cubed as 80 : 81 , 
so Umt they measure 40 cubit feet, whilst the double cubit cubed 
measures 40*5 cubic feet. 

These, then, were two representatives of the double cubit 
cubed, that of 40 cubic feet (or 6,9 C.Z.) subdivided 

binsrily (Euboic), and that of 40*5 being subdivided on the 
sextarlal ^tem. 

The iirogression was now by diviaon by 8 ftxtm the double 
cubit cubed of 69,130 C.I. downwwds instead of from a unit 
number of Rati upwards, as follows: 


TABLE II, 

RevrsEo Euboic, prom Pyramid. 




8M9 

diUa 

SUa 

Crllad«r. 

Wtfgbt 

Ues. 

OD^t•ne 

C.I. 

KU ... 


IbcOm 

1 a«baa 


I 

0*540 I 

! Hoo ... 




1 

27*000 

1 om .. 


2‘678 

176 

1 

16' 875 1 

: Poule... 


5 162 

6*61} 

5 

135 000 1 

1 T«»it \ 
Apitlidl/ 


10*805 

7 00 

40*0 

1080*000 

Comb* 

OnhltcabM 


30*611 

14*00 

820*0 

3640*000 

DogbU 

Colit oub«l 

_ 

41 *223 

38*00 

2560 0 

e0]20'000 


The side cube of 70,048 Cl. is here given (41 *£2 inches) 
because it is thought that this standard would be adhered to by 
the ancients, but the actual side cube of 69,ISO is 41*04 Inches. 

By a haj)py c^ncidence the height of Che 8 bushel cylinder 
{the cubit of a man) is abiiost identical with ^ of the side of the 
double cubit cubed of 5t bushels, and thus not only does the old 
cubit of a man cylinder form an integral portion of the double 
cubit cubed cylinder, but the cubit of a man is to the building 
cubit as 6:7 (always recollecting the proportion of the old 
Euboic volume to tlie new EgineCan volume being as 80:81). 
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Zi) tlic countries nbout UabylonU nnd K^ypt tixe new 
inctan sysivvn H]>])ears to have come Into usv, wit]i its sextarlel 
lUvisicnis, but in India aiitd Western £uro|>u tbe Eu)K>ic continued 
in u>^, find the limit of cAimeity was Ijoin ant to ei^Iit bushels. 

Thu question will now ansc, How Are the Inches in the 
3S>biidiel cylinder side to synehroniase with the ilg inches of 
the side cubc; seeuig thot tile viduc given to ir in the formation of 
the tylimlcr is fiir nhovt its true value: (||)5 - 8• 1S: r ■ 3 IH 59 ? 
I’hc rcj)ly i$ tJiHt the content used in the cj'Undcr is the Euboic 
incosQje, which is simrt of the 70,000 es 80:81, owing to the 
multiplicAtions by 8, and the two discrepancius neutralise each 
Mher to 80 gnat an extent that the Ruboic measures only differ 
from those arrived at by calculatiuiu, w ith the true r, by 158 Cl. 
ill 70,000. 

The following arc the various values : 


i 

CXI. 

C'lbic 

Cubit 1 
vf s 1 
Xas. 

' The criffiAal (80) ur OcMgiutal ciuutcr (8 
boabcfil (5.130) 8’Rati 4 . 




7077888 

40-98 

17*72 

Tie Knb^ quarw (8 bosbila). (5,000) 8* 




Batf K A . 

861200 

40-0 

17*58 

4lf iitcliM cnbsd.. 

SMiidi «?iiadsr «qeal heJaht sad rmdiiu. 

. 

70048*0 

40*5 

17'« 

70000 0 

40 6 

1768 

SS'ineb oyliader equal height aod radius. 




True» . . 

88092*0 

89*9 

17 67 

DoobU cable oobsd. EL'inetsa S.lOO loci sT 

■ 



82'4aL . 

405 

17*56 


It will be seen that the extreme variation of tlie fathom in any 
cases can only be O'Sd inch. 

CoMUaNCeMENT OP THB S^XtAJllAL SySTSM. 

The next point to settle is how the double building cubit is 
to be divided into digits, and the relation which the three cubits 
are to have to one another—vis., the double cubit of 412, the 
«ub)t of a man of 17 *66 inches, and the Oudean cubit of S9'S59. 

3 
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The pr^rtion is as follows: 

SI :d :S0::41|: nf 

The dipt is already fixed to a certain extent by the proportton 
9: Si, if tbe cubit of a man and the doable building; cubit are to 
fuTTD parts of one cubit. The cubit of a man is 4 ^f 'Cbe oew 
building cubit, and must be divided by six, thus pving 24 digits 
to tbe culirit and g6 to the fathom. The building cubit baa 
therefore §A digits. 



FiAhea. 

nwa 

Orlgiaal cubit of 17*S4 iubw . 

•s n PP 

M n SI ss 

FjTtaid or bsildiofculnt, 20*41 IsobM... 

, O^eal eoonscric cuWc, 82*500 ioebsa 

\ . 

Snk^siaai^^aofMtrie cubit, 82'285| 

Grwk fiaot, 25 digib 1 -.vi. tv 1 

fteretn 24 „ ( j 

$4 divi^ai 
80 

100 

« 0 

U2 .. 

100 

100 

120 

100 

08 „ 

1108 inch 
0'688 „ 
0*708 

} 0*786 „ 

0*79012 ,, 
0*7857 .. 
0'«647 „ 

} 07273 „ 


The full volume of the sextarial double cubit cubed (69,984 
C.I.) does not appear to have been divided up binarily, and there 
is no evidence at present of tbe order of sequeoce of its sextarial 
divisions, but the following is suggested 

(1) By 12 we have the Khar of 5,832 Cl., and by (12)t we 

have tbe ancient pint, 40 5 C.L, p. SJ. 

(2) By 80 we have the Bath or Artaba of 2332 8 CL, pp, 38, 

40 and 59. 

,(8) By (S)3 we have the Babylonian cubic foot of compara* 
tiveiy late times 2592 C.I., p. 41. The cubic foot 
divided by (a)* gives the ancient pint 40*5 C.L, p 81. 

CviiKDHJCAt MaasuasA op Latek Tiuk. 

There was another develoi>inent in cyliudrfca) measures, By 
raising the Euboic measures of cajiadCy as 15:16, the I7>66<incb 
cyliiider became an IB-inch cylinder {Table HI,); so tliat tbe 
side of cube and side of cylinder are as 5,S: 36 {see Quadrature 
of the Grcle); thus the dimensioits of both cube and cylinder are 








TABLE III. 

Coi!PAnm>N OP AnCIBNT C^XINDBICAI. MsAPURG3. 
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»pr«ss«d in indiu. Tftble III. al&o shows tlist revised hou 
of S7 C.I. cubic ^t) was nt scone remote period ntised to 
Cl. cubic foot): probably Ht t)iv begitmlng of the 
sexs^esuriAl period. 

Possibly it was the same norriiern race tliat introduced the 
Khar, or 18 uKihea cube, into Egypt during Fourth to Seven¬ 
teenth DynAsties. See " Notes on W. and M./' bj F. L. 
Oriiliths (Proceedings of Soc. Biblical Arche»>logy, 189I*S). 
The contents of IS Khar, or cubic yards, exactly equal the 
double cubit cubed of 699^4 Cl. 

Gsomctmc Lincau Mnasune. 

Sir Jolin Kerschcl pointed out in ISdO tJiat if the ]>olar axis 
of the earth be divided into 500,000,000 units or gcimi^trlc 
inches, the geometric inch ^vi1l be to tbe imperial inch us 9911 
to 1,000. Mr, PiastI Smythe luis )mt this in another way. 
The earth's axis of rotation measures 500,500,000 imperial 
inches. 

Tlic suggestion being that this number of units was not a 
coincidence, but was the result of astronomical measurements 
made in very early dayv when the gcmnetric iiicJj was fixed on 
as a standard, g aT Tj StB flo earth's axis. 

Professor F. Petrie (“Inductive Metrology," ]>. Ill) gives the 
average inch in buildings in Eiiglaod as 0‘999B inch, and aays: 

“ The inch, aa now in use, lias not varied any appredAble 
amouift, on the average, for centuries." 

In the ancient calculations in connection with the cubic 
contents of cylinders and of foot cubes it will be found tliat tbe 
inch comes in as a factor in length, and tliure cuinot be a doubt 
but that it was used in all tlie calcularions. though not tn general 
use amongst the people, excq)t in the cases of those )>eople who 
used the cubic foot, the Ifidncb cylinder, and the Khar Ufi-inch 
cube). As already shown, the side of a cube equal to the 
number 70,000 is 41 and fiSO of these equal 9968'^. Petrie 
measured the base side of the Great Pyramid to be 9068*8 inehea, 
and gave the average contents of each atone in the Pyramid as 
(50)* inches by 28 iitches, equal to 70,000. Tiie d9 28-lncb 
double cubit of Gudea is supposed to be derived from the • 
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earth's diameter of 500,000^000 inches. Everything indicates 
that the imperial ind) is identical with the geometric inch 
it^ed in early days. The astronomiool measurementa above 
mentioned must liave tokeii place before the building of the 
Great Pyramid and before time of Guden of Tdloh, 

T)iC earliest classical records we possess concerning measure¬ 
ments of the earth’s surface arc in the writings of Aristotle, to 
whom the aistronomical records of Babylonia were sent 550 o.c. 
He states that the most ancient measures of the ^rth’s circiun* 
tVrenoe were nda}>tcd by Tlialcs, and Anaximander, about 600 B c ; 
tiMt it wa^ divided into 400,000 Stades. In the time of Aristotle 
the Sexagesimal system had been in use for centuries in Baby* 
lonin, and the ntiinl>er of Stades in a circumference of tlie earth 
WHS 860 X 60 X 10«216,000 Stades of 10,000 digits; the in¬ 
ference, therefore, is tlu&t this 400,000 Stades was an ancient 
measure anterior to the Sexagesimal system. This, at 500,000,000 
inches to the eartli’s diameter, makes the i^tade 529*21 feet 
{5950*6 bichcs), or 100 double cubits of 59*50€ indies. 

Aristotle also refers to 1,111 Stndee to a degree. This 
niunbcr marks the change from the (50) and (200) systems to 
the (60) system: 400x1,000-400,000 Stades; 560x 1,111- 
or 400,000 Stades. 

It may be assumed, then, that the earliest geometric cubit 
known to us is that recorded in the Statue of Gudea, .99*28 inches, 
its originnl form being 59 506 inches; digit, 0*79012 iodies. 

Wlien tlie Sexagesioial system come in, the cubits of S9*.5 
and 59*28 inches beeame unsuitable for geometriCHl purposes, and 
another dlv*isi(*n and cubit 'U'as introduced: 560 degrees tv dr- 
cumference, h’O minutes to a degree, and 100,000 digits to a 
minute, giving a digit of 0*7S75 inch, and the Oljinjiic foot and 
cubit of 12*124 and 15*157 inches. Subsequently aootber 
diangr whs made into the Roman foot, but still retaining tlie 
same digit. 

In India at the (iresent day tlic geometric double cubit of 
early days is still in use. 10,000 Cos of 2,000 fathoms (4,000 
double cubits) equal the eartli's circumference ; or 25,000 miles of 
500 fothoms (16 double cubits) equal the earth's circumference. 

The Cos is, therefore, 4,557 yards, and the mile 1,755 yards 
(see Table IV.). 
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The following liisteiices of modem lengths of Cos «re ^ven: 

“CyclopfifidU of India.” %fiOO d«ida of 4 double 

Hasti of J 9 5 inches. 

p ^ i'‘BurmAh.” 1,0CW Dhas at 8 x l')*25 inehes 
t“Siam." 8,000 Sok of 18 96 Inches 
Colebrooke’s "Essays, Asiatic Researches,” vol. v, 

Prinscp's « Useful Tables,” witli black cubit, 4,558 yards 
Deduct gV . 162 „ 

4,406 ... 

25,000 miles to the drcuxnference of the earth ut 60,000 
digits to the mile gives a digit of O'TPOIS inch. It Is to be 
found in Europe and Asia, and is i)robably the foundation of the 
Moslem digit of 0*79 inch, and the British digit, 0*792 inches 

Note (1)—Loss of I Per Cent, rw WsioMr op Troy Grain 
IN Middle Aoes. 

] give a number of instances, shouiug tliat by acce|>ting the 
Troy grain as defective in weight by i per eent, the comi>ari$OD 
of ancient weights and standards closely agrees with existing 
weights. 
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Kelly ’■ “ Cambiiti" 18^. Existing Roman 




pou»d. 

Kelly** ** OamHet,** 1824. Yloreoce sad 
Legbcm . 

5.254 


•• 

5.240 

— 

— 

Uaao. 

5,217 

5,185 

6,164 

HniMF*e Mtimste «f Raxsao tfocira cpoaod 

5.204 



Clsrk' e — of ficoMs Krafire i^od 
Arbothnet’s estimsCe of Bodisq Bmpire 

5,840 

— 

— 

UDOfid . 

5,242 

_ 


Ceikgiae of Veepa^sii . 

5.204 

— 

— 

Maeoof 4 . 

5,224 2 

5178 

6,164 

Ooeino. too Attto drsclinus . 

6.6677 

6.428 

6,480 

,, Ptolsny dnCbinaa. 

6.460 

5.406 

6,400 

,, ,, Suboio dracbou . 

9.090 



HnaaA9*aeb«lral . 

218 

816 

216 

OuWo ioch of water, " 

252-45 

252*55 

249*2 

260*1 

} 250 


Ysr«i8. 

4 , 888'8 

4,277-0 

4,213*0 

4,000-0. 


4>406 














CHAPTER II 

THE SSXTAEUL A^*D SSXAaSSIllAL SYSTEUS 

Radical. Chanos or SvrrBu m Babylonia and Egypt about 
TH8 Time op the First Egyptian Dynabtv. 

The chnogo in measures fknD Binarj to Seztorial (sad Sexu- 
ffesimal), or, in a word, from the »se of (80) and (100) to (6) and 
(dO) Bjstems, in weights and measures, wus so radical a break 
with the past that it oouJd not poasiblj have taken place ia the 
common Jife of the people, aJI the world over, without some 
aU«compelhng influence, of which our records give do indication. 

It is neceaaaiy, then, to ascertain bow far this chajige 
extended over the natioos of the world, and what were the 
limitations of the change in the weights and measures them¬ 
selves. 

Cbograpkical Limits op the Chano& 

It Diay be said, in brief, that tliis change did not extend 
beyond the civilized lands of those days — ae,, it did not 
extend beyond the com lands of the Euphrates and Nile Valleys, 
and Arruenia, Persia, and Asia Minor, until about lOdO b.c. 
About 800 B.C., Roman influeoce extended tbe Sextarial s)*stem 
in a raodifled form throughout the empire. 

East of Persia and Arabia, in Russia, China, India, Japan, 
Malaya, and in all Nortliern Europe, the systems appear to have 
remained (or the must part Biuary and Decimal {$*), (80), and 
(100), and Egjiit, when under ita native rulers, was also inclioed 
to the same. 

The change took place (in early days) in the comlands of 
the civilized world alone; partly, iw doubt, bccHose people now 
found that l^ley and wheal were more handy and convenient 
to use than the seeds of the wild RaU. But this in itself would 

24 
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not cause the change, though It may have removed the opposi¬ 
tion of the people. The actual cause, no doubt, waa the advance 
of education. Mankind were now no longer limited, in calcula- 
tioDs, to halving and doubling; tltey could now add two to four, 
and make six of it; arui the wise men at the head of affoirs were 
boujid down and fettered by the new system they had them* 
selves introduced, to the use of 5J lusUud of 80 In their 
calculMticns. 

Tlie change was not only Uiruted to the regions indicated, 
but the application of the new system was also necessarily veiy 
much limited, the multiples 9. and 5 being necessarily also freely 
used. The limit of weight and measure, on the one haud, was the 
double cubit cubed of 7(1,000 C.I. (taken as 69,964 Cl.)oi\ the 
other hand, the Bati was fixed absolutely at 4,000 Rati by weight 
to S7 Cl, of water. The number of multiples of S was, there¬ 
fore, dependent on the number of cubic inches, which the Nvise 
men took to represent tbe volume of 70,000 Cl. In xi\t Euboie 
system, with the Binary calculations they could not get nearer 
than 69)120 Cl., but in the Sextarial system they got as near as 
69,984 Cl. 

Tins latter amount contains five multiples of $, and con¬ 
sequently this was the limit. The number 69,9^4 is made up oi 
(6)^ X 9* The two systems are co2U|>arcd: 

Euboic: 27 Cl.x80 xS9»69)120 CJ.-.S2 bushels weight of 
Waterloo British cubic feet. 

Rginetan: 27 Cl. x 81 x 8S*»69,P84 Cl. **27 Babylonian cubic 
feet ■ 40*5 British cubic feet. 

Thus, these two systems are to each other as 80 : 81 for bulk 
and weight 

Ths Eoinstan aKd GcDCAn SvarsMs. 

The change, however, was not merely one of bulk and weight 
(9<x 5 to S«) 80 to 81. The standard of small weight «as also 
changed in two directions under tlie two systems—Eginetan 
(Sextarial) and Gudean (Sexagesimal). Each of tiicse systems 
will be described individually, but it is necessary to compare 
them together and note to what extent they are similar, and 
how far tliey difier. They both liad a small standard of barley 
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weight, but whilst the EgloeUn system was made use of as a 
[>opular measure, the Gudean system seemed to be more 
seieatific and artadcial and was excludv^y used in one pert 
of Babylonia until the Phcrnldans introduced it in a modified 
form to the world in later times. 

The two systems (dilTerent in many essential respects) appear 
to have been elaborated under one central mansj^ment, and 
were worked together. The Eginetan is a combination of sixes, 
the Gudean a combination of sixties. The Eginetan system is 
recorded in the coffer of the Great Pyramid in Egypt, where 
the Euboic system held sway, and in Western Babylonia ^ whilst 
the Gudean system in early days was condned to Eastern Baby¬ 
lonia We must, then, look to Babylonia as the centre from 
which these new systems of multiplication by 5 emanated, 
though it was ratified and confirmed in Binary and Decimal 
Egypt at the building of tlie Great Pyramid. 

We must look upon Babylonia as divided into two parts, 
which for the sake of convenience we will call East and West 
Babylonia, though it seems more probable that then, as now, the 
sdentific wise men used the Gudean system, whilst the people 
held on to the more natural Euboic and Eginetan systema Thus, 
whilst the agricultural people of W'estem BabylorUa took into 
use a weight of $ barley-corns (equal by weight to fi Bati), those 
in Eastern Babylonia adopted a cubic inch of water as their 
standard, to which tliey made SdO grains (Troy barl^ grains) 
equal In weight, so that 37 Troy barley grains were e<iual in 
weight to 16 Rati—an absolutely artificial system: 

* 4,000 Rati, or 
6,000 ancient barley-corns. 

6,7fiO grains Troy, or Gudean, 
giving the proportion of l6 : 34 : 37. 

These two barley-corns (Eginetan and Troy) bad each, their 
wheat com)>aa2on5, so that, taking the Ducat or Vanha(54 O.G.T.) 
as the standard, their proportions were as fbllows: 

48 Eginetan barley-corns - 64 Eginetan wheat. 

54 or Gudean coma* 72 Troy wheat. 

The Euboic measure also subsequently took the Eginetan 
barley-corn into use in lieu of the Rati. 



Thus the revised Hon of 
27 GI.« 
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The Gudbak System. 


TIj« Gud9«n STstem had its origin in the double cubit 
derived from the measurement of an arc of the meridian, 
circumference of the earth, cerresi>onding to the 
modem French metre. It seems to have been sli^tly modified 
in later times so as to lit in exactly witii the Epnetan system. 
As will be seen from the following figures, but little altcmtion 
was required: 

lacbM. 


French meM of modern metrical system 

Gudeau geometric double cubit . 

f* w If u CM)*^ ••• ••• 

of Pyramid double building cubit of 41$ inch 
Gudean double cubit from statue of Gudea (Kennedy) 
„ ,, „ De Sarsec'splan (Warren).,, 

Cube root of $ double building cubit cubed, 60,0CK> GI. 


39370 
39-506 
39*285 
S9*fi59 
39-250 
39-376 
39 * 148 



Oonteat or 
Cnba, 

1 

Double Uisa | 

Kama 

(XI. 

G.T. 

O.G.T. 

One Cubic Metre ... 

6l 033-9 

15,433 

15,388 

BabvfOman Mma ... 


15,l60 

15,010 

Y Double cubit cubed 

60000-0 

15,150 

15,000 


From these figures it will be seen that starting witJi the 
geometric double cubit of $9 285 inches, the Babylonians were 
able, with no appreciable error, to accept 60,000 C.l. as their 
standard of heavy wdgbt 

M. Hommel ("Babylonia,*’ Hastings* "Dictionary of tbe 
Bible *’) states that the cube on the double cubit of tbe Statue of 
Gudea was divided into 1,000 parts, or minas, each weighing 
nearly a litre, or about 60 cubic inches of water. The mina 
was divided into 60 shekels, so that each alickcl weighed a cubic 
inch of water. The following is a description of the shekel: 
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Tkb GuotAN Shekel, 

On tlie sitting Statue of Gndea f>und at Telloh (Larsa); in 
Soutljem Babylonia, probably conteoipomDeous with the Fourth 
Egy}>tian Dynasty, there is a cubit scale cut on the hard stone 
with great care. There are l6 divisions shown, 65 of which 
equal t])e length of the double cubit of the Great Pyramid, and 
60 of which form the double cubit of Gudea. 

This double cubit cubed equalled 60,0OD cubic inehea, and 
contained 1,000 double miiM of 60 cubic inches eacli. The 
weight of a cubic inch of water being a shekel weight, and the 
double mina weighing 15,000 O.G.T. 

The weight of the double miaa b given by Professor Ken¬ 
nedy ('•Weights and Measures,” Hasttugs’ «Dictionary of tlic 
Bible”) from actual testing, as 15,l6C G.T., wliich deducting 
1 per cent gives 15,010 O.G.T. 

The weights &und are said to have existed at least 
2,000 years B.C. Thus we have good reason to suppose titat 
the cubic inch of water shekel goes back at least to the time of 
Gudeu, in Southern Babylonia. And os Elam and Persia c^me 
under the lofluence of the Accad monarchs, we may assume tliat 
this Gudean system may have come into use in Persia at an 
early date. 

Again, we know from the coins of the Persian kings, dating 
as far back as 51S a.c., that the gold darics weighed two to a 
cubic inch of water, and that the silver siglos weighed three to 
a cubic inch of water or Gudean shekel, and the daric of the 
Lydian kings, dating as &r back as 560 b.c, have the same 
weight 

It is evident that the Gudean shekel bad not altered up to 
the end of the Persian supremacy. 

Again, in later times we have the Olympic standard in 
Greece, of which the pound was the single mine of 7,500 O.G.T. 
or SO cubic inches of water. 

We have testimony also that the Persian daric bad an ex¬ 
tensive circulation in Greece (Xen., « Anab.”, i. 5). These coins 
are supposed also to have been struck in Egypt during the 
reign of Carabyses of Pereis; and there is eviince that the 
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shekel weight of a cubic inch of water was in use amongst 
the PlicifDicians after the Ferstan supremacy was overthrown. 

We have then good reason for supi>osjng that the Gudean 
single Toina of 7,500 O.G.T. and the shekel of S50 O.G.T. were 
extensively used in the Levant np to the time of the Ptolemies 
and Seleucids. 

We have, moreover, the Roman pound during the Consuls 
weighing about 5,000 O.G.T., probably § of the Gudean ])ound, 
and we have the same pound in use in the Greek States in Asia 
Minor, during the Early Roman period. 

Thb Gud&vn Pint and Mina. 

Professor Honune! states tliat the ilabylunian talent 
consists of 50 mixias (5,600 Gl.) and the light tslait of SO minas 
(1,600 Cl.) i but this was la comparatively later times. No doubt 
the talent of later times was 1,600 Cl., the Olympic PJicenJ* 
cian trade talent; but we have no evidence as to the original 
Gudean talent 

There are some peculiarities about the Gudean measures, 
liquid measure appears to have been in proportion to dry 
measure as 5 :4, instead of 4: 5, a proportion probably forced on 
by the Sexagesimal system, giving a standard of iO Cl. for the 
pint. Other nations using 60 pounds to the talent probably 
followed suit. 

In process of time this discrepancy in relation to the Binary 
and Ej^etan measures must have been felt, and about 800 to 
IS 00 o.c. a change H)>pears to have been made, and the mina 
was raised from 50 Cl. to 52 Cl. 

Tbe whole subject will be found more fully treated of in the 
Quadrilateral Tables. The following shows briefly In cubic 
inches the alterations made, lo Gudean measure, which I have 
arrived at inductively: 



'lUMlt. 

vV 

A 

A 

1 t4« 

1 

Qiid«a(g^ 

: 2.4001 

12,660 

tfiaa, 48*3 
., 40*0 

1 " 

Piut, 40 6 

n *0*0 1 

Log. 52 4 
.. 50 0 
.. 82*0 

' Ponnd,» 02 
*. 240 

.. 266 

t 
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ThB EOfNeXAN OK Sextaiuu. Svttem. 

Wlien the doubI« cubit cubed of 70,000 C.I. was established 
HS the stmdard uf weight and measure, the method of dividiog 
it sextarislly bad to be settled, and fortunately the number 
69,9S4> C.I. was very suitable, being only out by about 1 in 4,000. 
The »de cube could be divided by S, S, 6, and 18. By 8 the 
cubic cubit was formed; by if the cubic fbot was 5>rmcd; by 
6 we have ^ cubic foot or 384 cubic inches (10 log); by IS we 
have a measure of 40 5 Cl. It seems probable that tills latter 
was the first divison^m, into (18)’-1728 parts, each ^ of 
the BaL^looian cubic foot, and 3*435 inches a side. 

Now we know that in the Euboic system the ^ part of the 
bushel is the pint, and reasoning by aatalogy we may surmise 
that 40*5 Cl. was the original Bginetan pint, to which 4 (^ '^) ** 
32*4 C.L would be the Eginetau i>ound (the log). We may now 
put the two systems together in order, all C.I. t 


Faaio. 

1 

^ ' 

1 

A 

it 

rh 

Enboio 
bosbol 
Enoatan 
e^ia foot 

' 2,140 

1 2,592 

1 

Pint, 38*76 

40 5 

j UioeaOSai. 

1 

Hob 27 i 
C.I. 1 
Loe S2*4 

21*90 

25 22 


Thus we have a complete ajtalogy between the two systems, 
arising &om the divisions of the double cubit cubed by 87 X d4. 
The roma of 432 Cl. 1$ the well'known Eginetan rninn of 
10,800 O.G.T. (“Dictionary of Greek and Roman Antiquities’* 
gives U,000 G.T.). Also 32*4 CL 1$ the Babylonian log, and 
85*92 is the Attic pouud. 

It seems, then, probable that the original division of the 
double cubit cubed for eapaeiiki was by the Pyramid j^t of 
40*5 Cl. 1 the log of 38*4 Cl. being the pound, and that subse¬ 
quently the ii^ of 32*4 Cl. became tlie measure of capacity (the 
pint) and that J (33*4)—25*92 Cl. became the pound. 

In support of this we have the record (see Giifiltbs’ Notes”) 
that in the Sixteenth Dynasty and earlier the Khar m’os in use, 
equal to 144 volumes of 40*5 C.I. and of double cubit cubed. 

I give below what appears to have been the original measure 
and the change 
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rtaU 6l «0 » 0.L 

M iPUib. 9ubl«iwt. 

Sarir. 

later. 


C.L 

41 

Ongioal pint . 1 

e 

72 

The Khar. Ii4 

S$B 

Donbla eabit cubed ... 1,738 


Log, 32*4 
194*4 
11S6 4 
ArtaU, 2332*3 
4635*3 
4381'2 


In the Tablet of Senkereh (eleventls century b.c.) Ute units 
of length are ui the proportion 1 , 6, It, 72, fil 60 , and the 
measures of capacity run In the proportion, 6, 18, 86, 180 . 


Thb Khap. 

Mr. F. L. GrifRtbs, F.S.A., in "Notes on Egyptian Weights 
and Measures’* (Proceedings of Society Bib. Archeology; 189^), 
gives the following information concerning the Khar, which he 
derives from various Egy]>ti8ii records. 

He takes the K)iar at $ (cul»t)* equal to ^ (double cubit 
cubed), the cubit being taken at 20*6 inches; he therefore makes 
the Khar 5827*88 Cl. (the standard I have deduced being 
5,882 Cl.). 

He states that tbe Khar was superseded at, or before, the 
Eighteenth Dynasty, by the sack of l6 Hekt (S91’6 Cl.) or 
Ptolemaic Medimnus (4665*6 Cl.), tbe double Artah^ Apitar* 
entiy the Khar came into £gy))t with the Hyksos, The Hekt is 
10 henu or Hon. The Asna was thus 29*16 Cl. At this time, 
then, in Egypt the Hon of 27 Cl. had been raised as 15:16 
and again as 80:81. 

The Khar was, therefore, 200 of the later Amu (29'l6 Cl.) 
or 3l6 Hon of 27 Cl. - 5,8S2 C£. 

We have no record as Co the period when the Hon was 
raised from 27 Cl. to S9*l6 Cl., but there is this significant 
fact. Eighty Hon of 29*1 6 * 2382*8 CL, the AHaba of Greece 
(the Bath of the Babylonians), or of double cubit cubed. So 
that it would a]>pear tliat tlie raising of the Hon fh>in 27 C.l. to 
29*1 6 was a method adopted by the Egyptia»\s of keeping to the 
Binary* system whilst using the principal measure of the Scxtahal 
system. There seems to have been a constant tendency to 
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revert to Binary measure, the people in their daily life requiring 
quite 4 different rueasure to tbe wise men wlio calculated in 
their chambers. 

EMDE^^ce coNCERKiKo THs Egikbtan SmeK. 

Aatliorities Appear to agree that the Eginutan talent was 
from 93 to 93 |)ounds avoirdupois, the sources of evidence being 
principally the monumenls, history, coins, and weights. Tl)e 
exact weight ns now derived tbe double cubit cubed is 

9S’.3l> pounds avoldupois, or 648,000 O.G.T. or 654,480 G.T. 

Tile following evidence is now brought forward from the 
monuments. 

1. From the content and bulk of the Pyramid Coffer. 

2 . Froui tbe coirqxurison of the cubes of ult cubits given 
in “ Inductive Metrology,” winch comjuirison I terra " the 
Quadrilateml.” 

3. From the collation of several evidences arranged in one 
table. 

Pva.Msio CorvBR Cubit, 

111 tile "Ancient Cubit” (1903) I gave an account of tlie 
I^Tamid Coffer, showing tliat it was so constructed that its 
ends, sides, bottom, and bulk were in the pnqiortion of S, 3, 4, 
and 9, and that tlie total bulk was that of the double cubit 
cubed, and that the measure of tbe Interior likewise harmoniRed. 
1 proposed a theory of construcUon Awn which T deduced all its 
measurements, and comjiared them witli tliose taken iiidepend' 
ently by Messrs. Sinytlie and Petrie from actual measurements. 
1 had not then discovered that there was a spedal cuM 
(648 C.I.), and without the aid of that cubit I could only 
approximate tbe capacity of the coffer as 7S,333’^ CXI. instead 
of 72,576 Cl. as now deduced. 

Before explaining this subject, 1 wiU first show that the 
measurements obtained by taking multiples of the oo^ki’ cvbii 
synchronise one with another, and wit)i the double cubit cubed, 
and that the coffer cvbii itself, when cubed, is of tbe double 
cubit cubed. In the first column 1 show the various bulks given 
by Professor Petrie, and In the second column those 1 have 
deduced by theoryof coustraction (explained in tbe "Ancient 

Cubit”). 
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1 

1 

Ft«b 

If earn r«. 
nnUtr 
?«uic 

Br fbM<7 et OBBKtrnrHra. 

Oo«» Culeu CqM. 

I 

-• 

r -1 1 No. of Coffer 

'-'* CtiUu 

Balk ef Ceifer: ends and sides 

44,64? 

1 

44.654 1 72 (v <43 C.I.} 

2 ' 

„ M boueiji 

... 

23.840 

SS.SiS! 94 .. 

1 » 

Balk nf stone. 


70.COO 

<0,994'109 u 

3 : 

fotarior spaca. 

... 

72,030 

72,6761112 „ 

8i| 

Voinme o?ar all 

... 

142,590 

U2.5401220 „ 

: 


Professor F. Petrie says of liis meM&vremcntv: ** There U u 
^ood de&l of rough ^^’ork, however, in the Irollovriug-out of the 
interior of the Co^er, end Uie best tc«t is the com|wiisoii c>f the 
external dimensions." 

It will be seen in the external dimensions there is only e 
differeuoe of S d. in 14,2,53, showing that the cubit cubed of 
C.I. exactly $uiU the average of Petries bulk mvasuremvnb. 
It uill now be seen tlwt for lineer measuremcitts the CoiTcr cubit 
is et^ually suitAble. 

Coffer cubit - >/648 C.!.« 6 y3( -1 *44225) ■ 8*6535 inches. 





1 

B>fh«OTT 








Pstrto. 

•IruHleik 1 








fLeavtb 

74'09 

77*331 1 9 Coffer cubits. 

intericpr epaco of CofTer 

'Brsadtli 

[Dapbb 

29*96 

34*43 

26*922 8i .. 
34*414 ' 4 .. 

le 

1 

iLeaath 

39*42 

39*419 101 .. 

SI * 

Voinmo over all ... 

•fSmdtli 

83*60 

33*440 4| .. 


1 

iBepth 

41*31 

41*686 ' 4| .. 

IS 

DSmeoBona added for companion 

303*79 

909*643 


1 Tbicknesaoretoaa... 

ySidea 

/ 6 *39 
\ 5 47 

5*73 1 „ 

M 


V Bet com 

4*S9 

402 ) .. 

re 


By addijtg up all the dimensions in each column the differ’ 
«nce i$ only 5 in 30,884, so that the Coffer cubit exactly fits the 
measurement, and must be accepted as correct. 


I 
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The ?ynaxid Coffer is » atone box, without a lid, with sides 
V cubit thick, bottom 4 cobit thick, and an intsiHcr apace of 
the following dimensions '• Length 9 cobits, breadth cui>ita, 
and de{>th 4 cubits, giving a spaee of HS cubita cubed. Note 
Ibat if the breadth had been ^ cubits instead of tbe interior 
space would Itave been 108 cubita cubed. The bulk of tlte 
stone bon is 108 cubits cubed. Thus, tlie volume over all is 
iso cubits cubed. 

Now, 108 Coffer cubits cubed" the Pjramid double cubit 
cubed of 69i)84 CL, or 27 Babylonian cuUc feet or 40*5 British 
cnlnt feet, and the interior e]>ace is ^ more, or 28 Babylonian 
cubic feet, or 42 British cubic feet 

I will now ahou* liow the architect of the Coffer calculated 
hia dimensions: 

He had a difficult taak to perform, and one u'hicb could not 
come out absolutely correctly with the factions available. 

The task was as follows: The bulk of the stone Coffer was to 
be the content of the double cubit cubed ((>9>98i C.I.), with the 
content of the short sides, bottom, and long sides in the pro- 
)>ortion 2, S, 4, to the content 9. The interior s^Mce is more 
than the double cubit cubed (or 72,.57d C.].). It works out 
practically aa fellows: 



Conor 

UuUed 

(B FlBsUe*. 

Ooffor 

CeHts 

OuM. 

( Tvff) loug sides, in l))«or; 




1 SkSkS ... 

48 

4x9x4 

48*0 

' T«o short stiles, io theorr 




a y 4*6 X i . 

24 

I4y[(8k + 4)*4*lx4 

38 ”7 

Betuan, x4’S 

80 

1 >5 (8 + 4) X (81+1) 



108 


108'4 


There is thus an extra bulk of i4$^a2i)9'2 C.l. to dispose 
of, whicli could only be got rid of by reducing the thickness of 
the bottom —that is to say, by reducing the tlilckness of the 
iMttom from { to ^ inch. Tills error was probably discarded 
MS too small. 

If M-e now accept the bulk of Coffer, and sides, and bottom 
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at tbeir theoretical values in eubie cubits (of 648 Cl), we 
shall see that tliese |)ortions of the stone Coffer represent certain 
proportions of the double cubit cubed which were used in all 
the measures of capaeiiy of the Old World until loo|; after tlte 
Roman period (including the Hebrew measures). 


Copp&H. 



i,s 

li 

1 ! 

Is 

IS 

/ LsoeUdM: Sl.lM O.I.bIO Ttteodle OlmM 

„ U.UC ,, lOMeaUawAKUtftteiU ... 

IS 

d 

M 

l&cMa 

IT'STB 

B«UMa. S8.SS9 „ 
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lOAMnliA MJ«aw<«rartiiUj} 

IS 

9 


U'M 

w.os* .. 
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The height of the interior of the Coffer is 4 Coffer cubits: 
^ this be divided into iwenty^one parts and one part be 
measored down from the toj), a Udge will be found which marks 
the Enboic measure—that is to say, the whole content Is 
42 British cubic feet, but from the bottom to the level of the 
ledgo is 40 cubic feet or $2 bushels. We have now the various 
Coffer measurements: 
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Thb iKTBHion Space. 

The Ulterior space is equal (nearly) to 4 Pyramids of 
44 Inches base and S8 inches height. Interior space 72,576 C.f.; 
4 Pyramids (18,064 C.1.} 72,256 C.l 


ing 


The Quadrilateral op Cuarrs. 

I discovered the existence of the qusdrilster&l in the follow, 
manner: I cubed the means of the several series of cubits 
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taken from buildings ^ven in Professor F. Petrie^s " luductive 
Metroiog 7 ,” and found that the contents of the foot talenU 
could be resolved into two series of six each, in the proiiortions 
S6, *9, $i, 7S. 80, $$, and Ui, and that the unit ia one case 
is the Babylonian log or louia of dS’4 Cl., and in the other 
case it is the Gudean dry measure of 40 C J. (the Persian Mudd). 

Subsequently, I found soother series in the bulks of portious 
of the Pyramid Coffer cubit cubed and the KLer, and, eventually, 
1 found the fburth system in cubed cubits of later times in a 
series of 48, 54, 7S, and 80 units of 89 Cl., thus completing the 
quadrilateral as follows: 

liquid, Pyramid log, 32*4 Cl., reduced as 81 : 30 to 32 Cl. 

Dry, Gudean, 40*5 CL, raised as 81 to 80 from 40 Cl. 

Tliere is also another series founded on 30 Cl., the old 
Gudean mloa, but it is uncertain whetlier ^s Is only a 
coincidence, 1,020 Cl., for example, being 48 x 40 and 64 x 30. 

Tlie Ancients appear to have used the cube sides of their 
measures of capacity es their building cubits. It is also evident 
that there was a conunon centre of direction with regard to 
these two series of cubical contents, founded on such different 
principles. Tl>e quadrilateral cubit of SI*36l is almost Identical 
with the Black cubit of 27 x ’7d0i2s2l'd (geometric) and the 
quadrilateral Punic cubit of 22*109 is almost idetitlcal with the 
28*<ligit cubit of 22 inches (geometric). The various geo¬ 
metric cubits, including Olympic foot and Roman foot, tlie 
cubit of a man, and the cuUt derived from 1,800 C.I. Gudean 
do not belong to the quadrilateral. 


AoB 0? THS PvRAWiD Comn. 

The Coffer may have been introduced into the Pyramid ages 
after it was built, possibly at the termination of the Seventeenth 
Dynasty when the Artaba came into use. 


TABl.R V. 

Thb Quadrilatbrau 

The cube root of the content or talent gives the foot from which the cubit is derived 
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TABLE VI. 

Collation op EvtoeKcfs. 

If tbe various classes of evidence be collated. It will be seen 
tliat in later times there was considerable variation in the pro¬ 
portions of units in tise, but that the Bath of 7S logs was adhered 
to all round. 
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Early BaBYLomAN Measurbs, East and West. 

Table Vll. gives the early measures and ^e reversion to 
pseudo'Enboic measures la later times. 

The Bath; or sextsrial Artaba of ^382*8 CL* is tbe principal 
unit for Western Babylonia, and the bushel of C.1. for 
Gudean or Eastern Babylonia. 

At some unknown date there was a revolt in Western 
Babylonia against tbe sentarial measures, and a reversion as 
32 :80 to pseudo^Eubolc measwes. 
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At some period also, date unknown, the wet Gudeaii min<» 
of SO C.I. was converted into tlie pseudo-Euboic minn of 38 C.I- 
(3,000 O.G.T-), These changes have been arrived at inductively. 

Of the existence of the sextarUl Artaba uf S.'i.lS A C.I., there 
is abundant \nQof (“ EncycloiaediH Brittanice,’* Wciglits and 
Measures, gives «,336 GI-). Of the existence of the i»seudo- 
Euboic mina of 8,000 O.G-T-, there are the weights of 7 >0^2 
O.G.T., brought back by Mr. Layard from Kin^eh (Madden's 
“Jewish Coinage"), and the 80 O.G.T. standards of N'ankmtis 
and Tanis (F. Petrie). Proofs of the values of the Qode>in pound 
(30 C.1.) are given on )>age 28. 


TABLE VII. 
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Weio»fT*- 

Ainongst primitive people, far away from the civilised 
centre of Ihe Euphrates Valley and Egypt, the Gando system, 
or multiple by fours, held its own, even to the present day, as 
in India and in Europe. 

For example, a medieval English weiglit sysUm gives 
l 6 ounces to the pound, l 6 pounds to the stone, 16 stones to 
the wey ofdouble cubit cubed. 
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In otli4r parts the more recent system of 64 jKPunds to the 
Ulent prevails; as in 64 pounds (of 27 Cl.) to the cubic f>ot 
of 1,7SS Cl. Again, in other parU we have SO pounds and 
100 pounds to the talents of S,l60 and G.Z.,and 2,304 C.I. 
and 2332'8 C.I. 

But in dviliaed parts the dlvUlon of the talent into sixt}* 
miiios prevailed, and both the bushel and the Egineton talent 
were divided into 60 ininas, 5;000 dracbmas, and 60,000 oboU; 
whilst the Gudean talent waa divided into 60 minas, l,S0O 
shekels or cubic biches of water, and 8,600 darlcs. 

In later times there was an increase of some talej)ts in Egy{>t 
as 16: l6, anda reduction as 81 :80, and in {process of time other 
changes. 

During the Roman Empire the pounds in use were reduced 
from 100 to 96 dmclimas, the drachma renuining the same. 

Td>le Vlll. gives all the talents with their vaiiations to 
the time of the Homan Em]ure. 

T>ie SuesEL. 

There have only been six kinds of shekel, of which three are 
almost identical: 

O.G.T. 

(1) The original shekel of 128 Rati .216*0 

(2) Thecoramercia) Euboio .180*0 

(8) Tlie shekel of 4 Attic drachmas .269’S 

(4) Tlie same reduced as 81 : 80 (late).256*0 

(5) The weight of 1 cubic inch of water (Gudean) 250*0 

(Q Ph<«iician (late Gudean) ^ of No. .5 ... S25 0 

The Kat of 135 O.G.T has not been classed as a shekel: it 
ran to 14* O.G.T. with the Troy talent, and was a common 
small weignt in Egypt in late times. 

Assybuk Talent (75 Troy pounds). 

From tlie following -we may arrive at the late Assyrian talent, 
which has already been given in its early form as the 18'incb 
cylinder, of which the Artaba is 2,804 C.!., and the pound 
28*8 C.]., the Mbcol Rotl of the Moslems (p. 19, Table HI.). 

In Origin of Currency and W'eight Standards,” p. 188, 



TABLE Vlll 

Showing ALLVAnteriRs or TAL&N^n (^^'ElonT^) and thbir 5uBDivt9tON3 tjp thb Tme op thb RoBdAN EvnBB. 
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atteDticJi is called to & duck weight io the Louvre Museum, 
marked in Assyrian us 23} grains, weighing 14f grains Troj, 
and assumed to be ^ Obo). And the following table is given, 
to which I have added the weight on the supposition that 
14^ gi^s Troy should be 15 G.T. The grain used was tn 
common use vis.; | O.O.T. 


Fiom ''Or|BU>«l 
Ciamaeri «ta 

AA^tUa 

OialM. 

O.O.T. 

3S4 miai •• 9 obel 


1 $ 

90 mi&s si otwi 

$0 

30 

Sobol* sldncbns 

180 

130 

8 dracbma* si shekrl 


340 

’ 10 draehmM s l *Cea* 


3.200 

SO drachmas si light loina 

10.800 

7,200 

(UiscalKotl) 

OOjbioas si Ulent 

OiO.OOO 

433,000 


Tl)is talent is the weight of an Imperial cubic foot of water. 

Tbb Assyrian grain runs 10,125 to the Hon of 27 C.L 

The grains mentioned in tills Chapter are: 

Bati . 4,000 to Hon of 27 Cl. 

Andcnt wheat 8,000 
„ barley 6,000 
Assyrian ... 10,135 
X^te Babylonian 10,000 

Troy wheat ... 9,000 

„ barley ... 6,750 

Tk8 Eoyftiak Kat. 

We have now to consider the subject of the Egyptian Kat 
(80 Rati), which in early times was 136 G.T., but in later years 
increased in weight to 145*4 O.T., and has come down to us in 
Ifite times in the Cairo Moslem Rotl of 6,912 O.G.T., or 48 Kat 
ofi44 0.0.T. 

We may trace the existence of this Kat of 40 to the Troy 
pound up to recent tines. 

Kell/s “Cambist" (1824) gives the Cairo ounce of 576 G.T., 
which equals 4 Kat of 144 G.T. 

Dr. Arbuthnot, 100 years ago, gives the Rotl of Cairo at 
144 drams of 48 G.T., which is 48 Kat of 144 G.T. 


800 a. c. to 500. 
500 D.c. to — 
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Professor Greaves, g50 years ago, gives the same of the 
Alexandrian RotL 

Queipo cites Makrisi and Mahomed Sepliad (of seventh 
century), to show that the Moslem pound whs U4 drains of 
6* grains (64 grains—48 G.T.), 

We Iiave here again an indication of the transformation ihnt 
took place: 

O.S.T. O.G.T 

The Kat raised by jV 

Tower pound 5,400 „ „ 5,760-40 Kat, Troy jx>und. 

Attic „ 6,480 „ „ 6,Pl2»+6 Kat, Cairo Rotl 

The question now arises as to when tliis changi* took place. In 
history we only know of the Troy pound, so far back as the 
time of Khalif Almamun, a.n. 814. 

Tan AoomoN to thr Oto Pounds or jV WsioiiT 

(Tablea IX. and X.). 

I give two tables. Ko. IX. shows how the old poun<ls of 
6,750 O.G.T, (the Hon), 5,400 O.G.T. (the Tower i>ouml),end 
6,480 O.G.T. (the Attic pound), may luve been raised by 
together with their commercial relativ’es, the pounds of 16 ounces, 
and the parts of Europe they were common to before the intrO' 
duction of the metrical system. 

2 t will be seen feoni the table that the raised pounds have 
only been found In the civilised world of the Roman period, 
while the old pounds have been found amongst the Gothic or 
Barbarian races, and that there are further distinctions, 

North of B line drawn from the mouth of the Rhine through 
Holland, Switzerland, to Venice, the old pounds were to be 
found. The Tower pound bad its habitat in Gennany and 
Nortl^em Italy, while the Attic {>ound was found In Poland. 
West Austris, and West Russia, suggesting two distinct races or 
kingdoms. 

South of the line the Troy pound was found in France, 
Holland, part of Switzerland, and North Italy, while the Roroan 
pound was feund in Southern Italy, up to Florence, Rome, 
Spain, and Portugal. 

It might be reasonable to assume from this that the change 
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Was ouide under the Roman Emperors, were it not that there is 
auotlier method by which some of tliese pounds may liave been 
arrived at, wliich I show in Table Vill.—viz., by taking for the 
pound 96 drachmas instead of 100 of the old pound. This, 
however, we may be cert^n of as having taken place when 
Rome became intimately oequainted with the measures of Egypt, 
between 150 a.c. and dO b.c. It may be, perhaps, safe to assume 
that the adoption of the raised Tower pound, making the Troy 
pound, took place tliroughout tlie Roman Empire at the time 
when the divisioD of the talent into 64 pounds gave way to the 
sexagesimal division, thus increasing the poond by ^ and the 
talettt remaining the same. 

TABLE IX. 

To SHOW KOW THfi OaiOlNAL MlNa AKD PoUNDS HAVE AT SOUS 
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Tile Troy pound is tlie Roll of the Khalif Almamun of 
Bagdad, a.d. 814. 
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TABLE X. 

To 4HOW HOW THS PoO^bS RAISED OV ^ OP THElR WbIOMT 
WAY AUO KATE OBBN OeTAIKEO PROM OTHEA PoUKOfl 8V 

Lowehihg them PDOic 100 TO 96 Drachmas. 
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TABLE XL 


WSIOHTS VObNS AT JERUSALEM. To SHOW KOW THEY MAVB 
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The Wsioim. 

We are noM* {q a position to cousider the beariog the 
Jerusalem weights have on the subject. 

Of the several weights found in t)ie excavations (1867-69) 
there are six which may be considered in perfect order and 
nearly uj) to RjU weiglit. These, when tested by me (see }>. 836, 
P.E.F. “Quarterly Statement/’ 1870), ^ear to fell into two 
series of thtee weights each, the series having a raUo to each 
other of IS : 5, and the three in each scale having the ratio to 
each other of S, 4, 2. It may be jnirely accidental these two 
series having the same ratio, but we take them os we 6nd them 
(see Toble XI.). 

I give the actual weights in column IT, and tbe several 
corrections I Iiave mode bring the weights to wliat 1 believe to 
be the correct standard. Tbe coirection to each is very small; 
in four cases it is not 0*5 per cent., In one case S per cent., and 
in the extreme case 5 )>er cent 

In column V. 1 apitly the correction of 1 per cent to all 
the weights to bring them to old grains Troy, and ve now find 
the weights in the following order; 7,200 O.G.T., the com¬ 
mercial raised jxRind, l6 ounces of the Troy pound, 5>760O.G.T. 
the Troy pound, and 2,880 O.G.X. lialf tbe Troy i>ound. So 
here we have, for certain, weights of tbe Troy pound wit!) 
Hebrew inscriptions. 

lu tbe second series we have weights of 3,000, 2,400, and 
1,200 O.O.T., of tbe first series, and subdivisions of the late 
1,920 Cl. talent 

In column V(. I show all tlicse weights lowered by and 
in the first series we have the Hon of 6,7^, the Tower pound 
of 8.400 O.G.T., and half the Tower pound. 

la tbe second series we have weights of 2,812*5, 2,280, and 
1,125 0/G.T,, from which it is clear that they were not used in 
this condition as grains Troy, 

I now, in column VII., turn all the weights from Troy grains 
to ancient groins, or barley-corns, by multiplying by J. The 
first series are, of course, the well-knowD old pounds and parts 
in ancient forms. 

The tnnsformation of tbe second series is most interesting; 
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we IxAve now weights of 8 ^ 00 , S, 000 , and 1,000 grains ancient. 
So it is evident that this was their original condition l>efore the;^ 
were rKised. They are subdivisions ^ and of the Gudean 
talent ]>60O Cl. Olympic or Phcenidan trade talent 

We may gather, tbeu, from these weights tliat there were 
In use in early days weights of S,600, £,000, and 1,000 A.G., and 
that at some time the gmin ancient was changed to grain Troy, 
and til ike sante line the ^>ounds were raised in weight of tlteir 

weight, ?ind that at tills time the Tower iiound became the Troy 
jMund, and the Hon became the 7,fiOO O.G.T, (commercjed 
pound of Central Europe). We have further the certainty that 
tile change took place before the destruction of JemsaJem, and 
in a time when Hebrew charBCters were in use. As this weight 
(fiS'ti C.I.) existed during tlie Seventeenth Dynasty {see 
Gia))ter 1., p. £0), I have to suggest that tlie change from 1.5 to 
in weight, took place about 1914 e.c, at Uic beginning of 
the Assyrian Monarchy. 

W'e are now in a i> 06 ltion to examine carefully all the 
weights which have not yet been fully diagnosed, and may be 
enabled to obtain further interesUiig information os to the use 
of the Troy pound in early days. 1 liave no doubt that many 
of tlie weights found, in recent years.at Jerusalem, Tel Zakarfya, 
el-Judeideh, and Gezer, will be found to belong to a system 
of which the unit is 180 G.T.—La, ^ of 10 Egyptian Kats of 
1,440 G.T. (8 ounces Troy). 

HesRP.u'. 

The Hebrews come very* late into the subject of weights and 
measures. We have no record of the exact measures that they 
used ; it seems probable tliat they were Western BaliylonUn. 

Tbe shekel used by the Hebrews in early times {see Tables 
of Weight, p. 41) was tliat of the Eginetan talent (Sid O.G.T.), 
divided into 20 Giralis, Greek obols, or Ma*h (see Itabblnieal 
Writings). 

They went into captivity, to Babylon, witli the E^lnetao 
talent of 2,892 C.l.and 60 shekels to the mina of 12,D60 O.G.T. 
At this time the Babylonians bad the ^«eudo-Euboic talent. 
Just sliort of the Eginetan, as 80 : 81. Consequently, the 
Hebrews liad to reduce tbeii weight in projiortion. But tlie 
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pseudo-FAiboic talent I»s no shekel of ^ of a nuna, so the 
Hebrews had to conform and raise their shekel to O.O.T., 
or minru 

Tlic result is thet they vent into captivity witJi a shekel 

mine, and came out again with niina, as 5 : tx Probably 
on their return they reverted to Egiuetan measure by adding 
as 80; 81 . 

Thit accords with tlie accounts of Josephus and otJiers 
Uiat io later years the Jewish shekel was 4 Attic drachmas 
(S.59'S O.G.T.). 

The Rabbins state that the Jews -weiit into captivity with a 
shekel of 3S0 grauis and came out '«*itb a sliekcl of 384 grains, 
as $: 6. Xbe eaplanution Is hs follows: Tite Hebrews used the early 
Assyrian grain (see T^le XXXI.), § gmiuTroy, so that the shekel 
of 2ld O.G.T. was 324 Assyrian groins. On arriving in Babylon 
tbey had to east of 4 grmiis, so as to make it SSO, and raise it, 
as S: h‘, into 384 Assyrian grains, so as to be ^ of their new mlnu 
of IS,800 O.G.T., or Ip,200 Assyrian grains. It seems probable 
that tlie Hebrews were not permitted to use the Assyrian grain 
in captivity, as at that time the Troy grain was in use in Babylon. 

Linas Msasure im thb S^aobsiual Fskiod. 

Tbe Stade as a linear measure was in use during tlte Seva- 
gesimal i»erjod, when it was i-eckoned as 100 fiithoms, but it 
seems to have ori^nated at 100 latlioms at a still earlier time, 
during the Cybnder period. 

From tlie various estimates of tire number of Stades in the 
circumference of the earth given by Greek writers (from 184,000 
to 400,000 Stades), it seems* in early days to have been subject 
to considerable variation, Tliales, 600 8.C., adopted 400,000 
Stades (see writings of Aristotle). 

Many Greek writers concur in 250,000 Stades to the earth's 
circumference, thus giving 6,285*7 inches, or 528*8 feet to tiie 
Stade. Now, the 1 6 divisions, or foot, on De Sarscc's dra'ving 
of the cubit of Gudea gives 10*478 inches; and 6,285*7 inches 
divided by 600 gives 10*476 inches. From this we may infer that 
In the time of Gudea there were 250/100 Stades of 600 Gudean 
feet of JO’478 inches each, or 25,000 miles of 1,746 yards each. 
Each mile 6/iOO Gudean feet 
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But there are 260 double cubita of S9'S85 inches in 
6,985 •? inches. So tlu»t we also have 200,000 Stad« of 100 
fathoms, or 200 duuble cubits; or 400,000 Stades of 50 fathoms, 
or 100 duuble cubits. 

Tlie next change was to bring in 560 degrees to the great 
circle, giving an entirely new cubit. 

Aristotle refers to 1,111 Stades to a degree. This number 
nmrks the change from the ( 80 ) and (100) systems to the 
(60) system: 400 x 1,000 ^ 400,000 Stades; 86() x 1,111 - 
or 400,000 Stades. 

It is thus evident that even in later times Aristotle con¬ 
sidered the Stade as 1 by 400,000 of the cartlf s drc'Unifcrencc. 
Under the Euboic system, tlie ancients had divided the 

quadrant of the great circle into 10 , 000,000 double cubits of 
.19'5 inches, and each double cubit into 50 jtarta, giving a digit 
of 079012 inch. 

With the Sexagesunal i^ysCem of 360 degree.*) to the circle, 

and with (llA) in Keu of (|)* for v, a new- cubit and new digit 

came into being. The great circle was divided into S,160,000,000 

digits of 07275 inch, giving a cubit of lS*1875and foot of 12*125, 

called tixe Greek or Olympic cubit and foot, because we have 

derived it through the Greeks. 

There are a variety of methods of distributing the tlirees in 

ascending from the digit to the great «rcl«. For example: 

360 degrees of 6 , 000,000 digits. 

10,000 Pamsangs of 216,000 digits. 

6,950 Parasangs of 345,600 digits. 

The system wlxlch comes down to us throiigii tlxe Greeks ie: 

..c.^ s 1 fcf 60 seconds of too Creek feet 

360 degree, of 60 mu>i.tes|^^ 

The Greeks gained a multiplier of 3 by making the foot 
l6^ digits. The Romans had only 16 digits to a foot, and their 
system ran thus : 

560 degrees of 75 miles of .5,000 feet (80,000 digits). 
27,000 miles of SfiOO feet 

The Roman foot bore to the Greek foot the ratio of 
24:25ll'64 : 12*195. There are thus 100 digits to the Greek 

4 
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fatliou), aiid th«r« would be ^ of tbe mmp digits to the Romort 
fWtboto, if 8ucb sn one existed. A{>art fnxn this reason for the 
dimensions here accepted for the Roman foot, the geomethc 
foot of J6 digits (1164 inches) is almost identical witir the 
average Roman foot of 11*60 inches as deduced by Petne, 
Bdckh, and other experts. 

Bauvlonian aNP GnecK Ssxaobsisul Systsms. 

When the Sexagesimal system came into use, and tbe oJr- 
ciunference of circle was divided into .S60 instead of 400 degrees, 
a new digit was established, but the Sexagesimal system did not 
extend further tJian the mioate; below thattl^e Decimal system 
comes in: 

Digit- (^) X - 0*7875 inch. This digit was 

common to the Greek and Roman foot 


TABLE XII. 



Bftbrlae^ito 

OivoV 

DJftU. 


OrwK 


Dwn ... 

. fS)t 

. CvMt ... 

VUAM .. 

' Swead .. 

ewda ... 

1 MlBUW 

1 

1? 

m 

iM 

)S,C» 

iQe,no 

0^5 

inSM 

irifTA 

nrt 

mss 

ITTSO 

WTSOO 

■ 

“ 

PwUul &r*nu 
t« ttSi pol'iS 
fonilgttfc 

P«ero« ... 
«M« / 

v^m,w 

AaSiWOO 

untsani^ 

saooooc 

leowccet 

y S4ZAaialnftl 
\ SraMBt. 


Baovlomian, AsavaiAN, and Pbosian Transitiokal Ssxaobsiual 

SyenMt 

TIte following are the systems of linear measure ‘^hich 
appear to have existed in Babylonia, Assyria, and subsequently 
in Persia, founded in early times on the digit 0*79018 inch, with 
a double cobit of 59*5; and at a later period with the digit 
0*78571 inch founded on tbe double cubit 39'88. Tbe Assyrian 
cubit came in at a later date, and seems to be based on tlie 
Black cubit of 81*S inches, 27 digits of 0*79012 inch, which 
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nearly equals the late AsayrUri building cubit of SI’S? inches 
(''Inductive Metrology," p, 67). There fa no record of the 
Assyrian Great D of I9’5d3 inches having been used for linear 
measure. 

TABLE Xlil. 


S«J>7tw)lAB sad 

Dobyloftlaa (BaxO) Evif. 

SuTTUa. lAta. 


CuUU 

ln«hM. 

■I 

Dxoblo 

CvUV 

laoba. 

Foot 

iBchea 

tKgitX 


VtJM of * 

(V) 



VoIbo of * 
(0* 

A 


Cift« 


O’TSSTf 


A 

07M18 

n 


Outik 

1 


CuWt... 


18*78 

n 

se 

SMd 

0 

IMOS 

SCuUU 

I 

SOW) 

M 

loe 







H 

ni 

SUde 

soo 

nui'4S 

fiMd... 

e 

snoo 

H 

040 


iOrSM 

stiwe 

Out ... 

18 

«7**0U 

ie 

1SSO 


81^ 


n«>» .. 

W 

sawooo 

no 

St 1 




KmSu 

fJ.GOO 

msec 

siw 

mmo 

Pana&DS - 

10^ 


SKuliU 

48,800 

UMH17O0 



OJwnrvBBM «f U* xrorM* Q,SM 






PiMMas. 

_ - - 

m 





The two medieval Moslent systems of linear measure appear 
to be based on ^lese two Babylonian systems, and are taken 
from the metrological work of Don Vasques Queipo, except 
that I use the old digit (0*79012 inch), whilst he uses a digit of 
0*0305 metres (0'7d936 inch). It will be seen that the Black 
cubit is used, and $ Black cubits — 64 inches. The BaUdy cubit 
is evidently 77 ^ 1 ^ 7 th Parasaog: its origin is doubtful. 


TABLE XIV. 


Haeb sttle SysU n. 


Ehsl{( SJBVaua’a 



i 

0 

:ttUt 

InehaB. 


3l>dMB 

CaMk. 

SuMc|l>lstT, 

loebM. 

nisic 

1 


(rtWlO 

... 

_ 

_ 

1 

0*T80lt 

Pl^Ot 

to 


I8«4 

Foot ... 



it< 


N«««uUt 

84 


U*W 

Oua*Bu 



Xft 

ii*m 





aiMt 




(■wb) 


«>( 

_ 

8^75 

Shot 

— 

w 

87 

8i*S 

<K**) 




««Mt 




(E»rfy) 


S8 

1 

8ft iS 


_ 

1 

SC 

9ti 





euMk 




(K*w} 

KMib 

183 

« 

151*70 

Ra»)b . 

7e> M 

w 

14X4 

0b4lv* 

lltMD 

800 

oiQse 

atos 

MOC 

4.000 -Am 

7im*5 

kUli^ 


1003 

7b«ie 






PlfBIBlOf ... 

9$XW 

8,000 

sTiue 
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THi iNOmOUAUTY OP THE CmIT. 

The cubits made use of in early days are for the moat part 
distinct; they do uot mer^ one into the other, and except Id 
one case they cannot he mistaken one for another. Seven of 
them are derived fiw the measurement of ares of the meridian, 
and nine are the eube roots of cubic and cylindric capacities, 
weights of Water which have a relative proportion 
one to another. 


TAELB XV. 


CuUU d«rfT«d froo »a an of lb« 
HmUJab. 

OuMla d«KT«d treai CitsUati ot CrUatUn 
wOotec. 


CobR. 



OeMt 

relnl 

Date. 


iKiW. 

lechae. 



fl.I. 

tiyfar* ... 

A««rrl»n 

w-Misir 

tse 

ne 

• SOxO'TKnSSl 

:8; r, 

Tb« Qarcabd 
PjrTIOldCnbll 


%M 


<usi) 




USB 

— 



MiSs 

ee 

max 

AacrrUa Orwt 
0 

R07»t. 

Tub(ldM(Uto) 

isiia 

ssess 

flees 

SSSS^ 

4005*0 

8111*4 

a^ 

fibabrata 

itbUTTMl; 

Utfl 

oimplam 

ism 

Il'S* 

-»x „ 

lubgte(bw%U) 
SlfbtMa UjQh 
CnulAQ foM 
(•err Ut*) 

leess 

U-W 

8,1« 

17« 

s,so« 

Vulalnrf I. 
B.M. mr. 
Um. 

1& tdSIttoa an «l)« PrAlsUvk ChA^te IT.). 


Tab OvsfUAPa or the Guam. 

The only case in which cubits can be mistaken is where the 
Olympic or Roman foot overly two building cubits; on tbe 
one side tbe Pyramid cuUt and on tbe other »de the 18-incb 
measure. A table is given of t)ie overlaps and the proposed 
disposal of the digits, 0*72 to 0*75 inch (see “ Inductive 
Metrology,” p. 55). 
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In conset^uence of these overlsps there ere several digits in 
Inductive Metrology ^hlcb are not located. In the following 
examination, I have endeavonred to locate then: 



Digli, 

RSM. 

OablL 

Onus. 



iiKh. 


S4 

ts 

tXfUA 

Wb«nF«oad 

laiaeb is««anr« 

6T* 

ll-tt 


IBHO 

/O’TS liiuK OCSSbiMeM 

Au<e Mteot, RoBMD 
AatplMra 

{OnfUSMc 


IL'M 

ires 


1 o*m ii'&s iMn, FoiMsk. 

o-ms 

11'M 

ir**3 

ISIS 

vm 

. 

OTSS 

lies 

— 

— 

nes. oTiM. oiw. 


CTsa 

iiTas 

17'MO 


OTSS 8rTl»«se iau Hta«r. 
T'8» 

0T3W 

E^ilM 

fKWft 

XIT78 

ires 


Hum 

(raao 

iitoe 

l?*7l 


OtSST 


OTMO 

lera 

iseo 

■ 

0''49 Brrpt. OTS Boetebd. 


Order or Seqde)Icb or thb Bu:u>ino Cubits. 

1 have endeavoured in Table XVI. to give the building eulxta 
recorded by Professor F- Petrie (in «Iiidnctive Metrology ”) In 
order of sequence. In doing so 1 venture to show some of the 
portions of cubits as parts of the 27 and 43 inch cubits not 
hitherto rccoguised. 




























TABLE XVI. 

Tabu SHovriNO thb sbvbra!. BvtiDrNO Cuun mbntioksd :k “Imdu^tivc Mcrnc^tpov,” iM Ordbr op OniotN and 
TRE tfl Probablb Origin. Tisbrz i$ no Builoino Cubit barligii than the Fourth EovniAN Dvnaetv. 
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Thb Variation of 
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TABLE XVill. 

Comparison op Ta^rnts. 



Praa Dgubl« OabUOub«A, 

k 

*'BD«f«l0pe4dlA 

Brltaanleft.* 

N«Tii«k 


O.O.T, 

c.t. 


O.Q/t. 

• 

j 1 

U,400 

040.CIM 

31M0 

Rubolo 


J 1 I'bAMflBM ft Habtpw 
« yiUbtule \ 

4i,4ao 

048,010 

S»V8^ 


— 

Sl,s«0 


ISM-O 

i BetustAn 

- 

1 A OraoUs . 

to,MO 

l8A,nO 

UU'3 

StiOOlM 

r4«.Cl00 

im/ico 

] & BsJVfio-BoiUA 

9«,M4 

OtO.4Q0 

309»e 

IaU BOfAMl 

liPT.aiD 

6ie,<i0ii 


*3, MO 

sin.8M 





03,MO 

900,000 

9000^ 

LaUCuaMi 

— 

a t A—yt^PflaQlrta \ 

»,m 


IQOO 

PfiiABloUe 

406,009 (A 

5.1^X2'.“^..:' 

03,»U 

60(t.VU 

'AOC 



10. — 


wnno 

8304 *0 

Arttte 

670.00 

a — 


480000 

IPSOQ 

< Ut» AMbMu 
1. 


IS. - 

•> 

/ 400,000 
l4QO,OG« 

IMO'Q 

I'UOC 

MO/miCIffnu J 
- «!H1 

1 u. - 


07A,m 


lAMOndMS 

OTAGOO 

! w. — 

• 

14,4Ce 

0100 0 

1. >. 

U,M0 J 


The tslents given m ” £ncyclo))sdia BriUnnica” Are verj 
lAte vArieties. 

Don V. Queipo’s velues difor about 1 (xr cent, from those 
of double cubit cubed. 




















CHAPTER III 

ATTIC, K0UAJ7. AND UOaiBK T7BIQHT8 AND MEASURES 
Tae Attic SysraMi^. 

Thk original m&isiircs io Groece were the Euboic bushel talent 
of S,l60 C.1. and ita binaiy subdivisions. Subsequently, in¬ 
fluences from the East introduced the division of the talent 
by 60; resulting in a raina of S 6 Cl. (QOOO 0.6.T,)—see 
Table VUI. 

Solon (circfi 5d0 b.c.), for political reasons; desired to bring 
in Qtceaures more akin to the Sextarial system, without taking 
over the Eginetan talent of $,09^ C.I. itself. 

He solved the difficulty by taking of the Eginetan 
talent nS his mlna—viz., 80'^ CL, which, multiplied by 6 o, 
produced the Attic taleut of 1505’S Cl.: identicHl with tbe 
Romau Amphora, and of our Imperial cubic yard. 

The new miaa of 25 92 contained. 6,480 O.G.T. (the Attic 
mina), and the dracluns, 64'8 O.G.T., or 65 4 G.T. (tile Attic 
dracbma). 

Tliere were thus 188^ Attic drachmas to a Euboic mina. 

Commerce and the habits and inclinations of the people bad 
not been cooadered sufficiently by Solon in making tliese 
changes; and the Euboic sextarial measures continued in use by 
the people for several hundred years after Solon; until at length 
drastic steps were taken to entirely efiace the Euboic measures 
from the memory of the people, llie exact date when this 
was effected is not known, but there is an Athenian inscription 
which gives some particulars, and which is attributed by Rockh 
to etita ]60 b.c 


58 



AITIC, ROMAN, AND MOSLEM 69 

Tliis fnscrii)tion contslned a Decree, and from it we Iwn 
that the Euboic sy&tem retuained ia use commcrdully nfrer the 
changes made by Sobn. 

Hitherto the raeuning of this Decree seems to have been 
imperfectly uruIeiTtood, and an es}>laiiHtion is hero suggested 
clearing up the matter. 

Daring the period wliich had ehipsed froni 6,»0 lav. to rim* 
]60 &.C. tJie Attic drachroA luul renmined sUiuly at the sUiuhird 
weight, but tJie Euboic inina {S6 C.I.) f),000 0.<».T. h-sd iK'Come 
reduced from 138} to 13S Attic dnichinas^thnt is to suy, to 
8942 4 O.G.T. 

Tlie change that this Decree now sought to effeet whs to 
abolisli the reduced inina of 8J>42'4 O.G.T. by adding 12 Attic 
drachmas, lUakiug it a new muia of 160 dra<’hinas : 

ISSdMcImias . HOW-i O.G.T. 

19 drachmas . 777*6 „ 

9720*0 O.G.T. 

thus making it equal to Attic minas, or GX. 

This new mina at 60 minas to the talent gave a new talent 
of 233£'8 GI., tlie ScNbirisd Art^ba, which was declared equal 
to 66 of the old comiaercial Euboic minas of 8942*4 O.G.T. 
giving a total of 9325 Gl.^wltliin 8 Gl. of tlie new talent. 

fl'his new talent of 9339*8 C.I. will be recognised as the 
Artaba introduced into Rgypt after the new kingdom com¬ 
menced, when the Sexagesimal system took tlie place of the 
Khar.) 

Finally, six of tlie conmiereiul ininas of 8,JI49*4 O.G.T. 
(55,654*4 O.G.T.) were declared equal to 6ve Eginebin minas of 
10,800 O.G.T. (54,000 O.G.T.), the difference of 345*6 O.G.T. 
being due to the loss of Attic drachma in the mina. 

The change, tlierefore, m'ss from Euliolc and Gudesn to 
SexUrial or Eginctan measures, the new talent being the 
Assyrian Artaba (2532*8 GI.}, formed on the Assyrian Great U 
foot cubed. 

The following Table gives the clianges effected: 
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i 

at- 

aO.P. 

O.O.T, 


£ 

H 

A 

tI* 

DrMhBO. 

Sube^ fb(uh«]) 
Igioctaci (UbnC) ... 
AUic,»0»,o, 

By Baorw, 160 a.e. 

ss 

80 

16 

ar 

21600 

i692-Q 

IMS'S 

S8d2'6 

9,000 
10,800 
6,S60 
/ 9,720 

6,750 

8,100 

4,860 

r,2» 

Tie Log 

5,400 

6,480 

8.868 

5,882 

80*0 

lOS'O 

64 8 


Tl)«re are a series of veig;hts in the British Museum, brought 
from Athens by W. Burgon, of which the three in best preser- 
vetio)) weigh respectively 7,171, 9,980, and 11,872 G.T. These 
are supposed to be es early «s 431 e.c (but this le conjectaral). 
If they are corrected by about 2 per cent for loss of weight they 
are the Attic wcl^its of Decree l 60 b.c. mentioned above. 


Surg«n Wsifble. 

fl.T. 

CemeUea 

SperCeot. 


O.O.t. 


No. 1 

7,171 

'fl48 

7.819 

7,290 

.^\Artahaof3862’S 

No. 2 (over- 

9,880 

-168 

8,617 

9.720 

a) 0.1, 

... 

12.672 

+816 

18.068 

12.960 

Double Attio Mina 

Hair of No. 8 

6.486 

+108 

6,644 


Actio Hiiia of Solon. 


Subdivisions or tiis Attic Taibnt or 888,800 O.G.T. 

(I53i‘8 GL). 

The Greeks followed the Babylonians in their subdivisions: 
60 minas, 6,000 drachmas, and 86,000 obols to the talent. 

The Creek obol is said to have been divided into 10 ehalci, 
according to some, and into 8 cjialci according to others. Seza> 
gesimally, there should have been 10 chalci to an ohol, giving 
60 clialci to a dmclusH, aud s60/)00 chalci to a talent. 

But when the number of drachmas to a mina was reduced 
to 96 in late Creek times, then there nvght naturally be a 
change in number of chalci to an obol. 

Some say that the Greeks did not use grains, and that the 
ehalchus was a unit; but it seems probable that the cbalchus 
waa both a unit and the grain. The obol was ID'S O.G.T,, and 
the ehalchus (at 10 to an obol) would be T08 O.G.T. (or as 
25 chalci to 27 grains Troy). Now, the ancient barley ns^ by 
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Romany is as to ?7 gruns Troy (see Table XXI11.), So that 
there would be S5 chelci to S* ancient barley (see Table XXXI.), 
which is the usual proportion between Greek and Roman 
measures. This would give 360,000 Greek grains or chalci to 
a talent, and thus the mines weights) of 7,290, 9,720, 

6,430 O.G.T. (see last iwge) would be 7,200, 6,750, 6,000 Greek 
grains. 

It has been stated by writers tliat before tlie time of Solou 
there were 72 drachmas to the niina, end tl^st he reduced the 
weight to 100 to the xnina. TlUs admits of a simple explanation. 
He reduced the drachma (Euboic meosxire) fram 90 O.G.T. to 
64'8 O.G.T. (Attic), and this is in the proportion of 72 : ZOO. 
The following table gives the number of drachmas to the several 
talents: 


i fii 

Kumbw o( DnalrtoM !o BA«b TiiI«bU 



EubWfl. 

BgloMAB. 

AUlO. 

Eobcic talsDt . 

Egiiuiao talent. 

Attle talent . 

■ 

6,007 

7,800 

4.620 




Rbdoction or th£ Mika prom ICO to 96 Drachmas. 

The Greeks spread their cclo;ties over AsU Minor, Soutliern 
Italy, and Sicily, and in process of time the Attic mina of 
6,430 O.G.T., with its 100 drachmas, bad a very Mide circu¬ 
lation. 

When Rome made the change from 100 to 96 drachmas to 
the pound, a corresponding reduction was made in the weights 
of other countries, and the Greek mine became reduced, as 
below, the drachma remaining at its original value in each cose: 


1 

lOSPmbMa. 

O.O.t. 

06 pTMhbaa. 

O.O.I. 

1 AUift oiioB. 

6,480 

6820*8 

CaUed t«a(»d of Irak. 

Towitr old oMfid ... 

6.400 

6184*0 

Booian pguiHl. 

1 Beriied bin 

6,750 

$480-0 

Attic iqina. 
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The pouzid of Ink was in common use in AaU Minor in the 
time of the Seleucidae (Vasques Queipo, I., p. 551), and in 
Greek grains it would number 5,760. 


Statbr, 

The Stater waa tJje chief coin (weight and money) in the 
Early Greek system, and when gold was coined the name 
"Stater” was implied to the principal coin of Greece, usually 
conforming to the Attic standard. 

Therefore a Stater id a gold coin equal In weight to two Attic 
drachmas. 

GaesK MeasbRBs or CAPacnr. 

The following are suggested cliaiiges in measures of capacity : 


TABLE XIX. 



AUU. 

. 

600 aa 
ts<^ 
SOObx. 

Afbr? 

SO >.0. 

Aitfr 

100 ae> 


■KB 

I9| 


[* 

Q P 



El 



c.t 

ai. 

ID 

Ulna 

S6 

t 

Peuad 

2592 

38*88 

19*44 



1 

X«St44 

83'4 

4$'S 

24*8 



3 

Cboenix 

S4'8 

97*3 

48 6 



s 

Qkhu 

194*4 

291 *« 

146*6 



6 

H«Qriiiaeti>Q 

2S93 

868 6 

194*4 



IS 

HeetcM 

5164 

777*6 

886*6 

Bushel 

2.ieo 

48 


15.^5 *3 

3883*8 

1188*4 



72 

UsUtCes 

29828 

8499*2 

1749*8 



80 

CuNe foot 

29920 

8886*0 

!944*0 



96 

UedimjiQs 

8110’4 

4685*8 

3983*6 


The first column gives the original Eubolc measures > In the 
time of Solco the modified Babylonian measures were introduced, 
and subsequently further changes took place. 


Roman Mbasurcs. 


QvUiaed races with weights and measures may have arrived 
in Italy in the following order The dates are derived generally 















ATT£C, ROMAN, AND MOSLEM 63 . 

from CUnton's “ Fasti Hellenici/* and are merely given for the 

purpose of looaCing the events in some general order: 

&.C. 

— Early inhabitants with the original Hun and Octaval 
measures in use (see p. 7). 

UOO. Pelasgi arrive with revised Hon or Octogintnl measures 
and Tower pound. 

1200. Umbrians arrive with JB-inch cylinder and Arlaba of 
2304 cr. 

1100. Etruseans. 

733. Rome founded. 

700. Greeks in Southern Italy with Euboic sextarUl measures 
and mina of 36 C.l. 

600. Phoenicians with Gudean talent of 1300 C,l. and jraunds 
of 7,300 and 5,000 O.G.T. 

400. In Etruria silver coins struck. Ktu’sha (of 80 Rati or 
135 O.G.T,), marked x, v and tn. Tims the unit ts 
3 Rati, the base of the Euboic system. At a later 
date (350 to 253 0.C.) coins of the same weight are 
marked xx. x. v, 

369> Silver coined in Rome. 

200. Rome lowered the number of drachmas from 100 to 96 to 
the Roman ]>ound, the diauhma roitaining at 54 
O.G.T. (the old ducat or Varaha). Then all pounds 
throughout the Rontan Eminre followed suit, being 
reduced 4 per cent 

160. Roman measures changed by Silian Decree in the pro* 
portion of 4 : .S, making the Romim measures to 
correspond to those of Babylonia and Greece. 

A.IX 

300. Further change as 15 : 16. 


The Early Roman Wright Pounds. 

Tho only pounds the Romans could have |>ossessed In early 
days are the two Hons of 6,912 and 6,750 O.G.T., and the Tower 
pound of 5,400 O.G.T. with the Euboic bushel measures. The 
Tower pound is of Euboic bushel, and of Eginetac 
talent (called also the Egyptian or Alczajidrbm talent). The 
Tauromaaian inscription states tliat tlie Litra or Libra of Sicily 
of the Egyptian talent, and the Homan i>ouiid was 
considered equal in weight with the Sicilian Litra. It appears 
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cert&iD, theri; thftt tbe Lib^ of Sicily and the Tower pound 
were ideoticaJ. 

Now, there are two distinct pounds deducible Roman 

records and reniains, differing In weiglit about 4 to 5 per cent. 
Tbe one is certainly O.G.T.—96 drsohus of tbe 5,400 

O.G.T. Tower pound of 100 drachmas. Tlie other is estimated 
at irom 4,930 to 5,080 O.O.T. There appear to be only th ree old 
pounds which will satisfy this requirement: 

J. The Bosphoric jwund of 5,000 0-G T,, found at sea¬ 
ports visited by tlie Phcenicians, ninety to the Pbenician talent. 
This is tbe pound from which Don Vasques Quiepo considers the 
Roman coins to be weighted. 

S. The iKiund of 5,o52*5 O.G.T., ia } of the revised Hon of 
6,750 O.G.T. It is pro}>osed by Mr. E, W. Robertson, "Historical 
Essays,” p. I. 

S. The Occidental or By»ntJne pound of 4,860 O.G.T., 80 
to the Amphora. •* 

It is probable tliat these three pounds were all in use for 
various purposes. There were in later times various other 
pounds succeeding each other down to the frdi of the Roman 
Empire. It is proposed to show what these pounds were. 

Tbe historian Prlscien, "Weights and Measures," a.d. 500(?), 
gives an account of tbe Roman i>ound8 of his day. He was 
born in Cesarea, and was employed at Constantinople, and was 
a citizen of the Roman Empire. 

He states: " One hundred drachmas go to the weight called 
by the Greeks MNA, and by our forefathers mina. Take away 
four drachmas, and yon have oar pound; deduct one-fourth and 
you have the Attic mlna." 

"Oui poimd” at Ujat time, at Constantinople, was pro¬ 
bably the Roman 5,184 O.G.T., and by adding 4 drachmas 
(of 54 O.G.T.) to it we have the Tower pound, 5,400 O.G.T. 
Deduct one*fourth from tbe Tower pound, and we Iiave 
the Attic pound, 4,050 O.G.T., of later times, h&If the log 
(8,100 O.G.T.): 

5,400 (100 X 54l - Greek MNA, or old mina. 

5,184 (96 X 54) ■ “ Our pound,” the Roman Empire pound. 

4,050 (75 X 54) ^ Attic idiNA, the half log. 
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Th« Ittio iwnDd « )uia« o( 80 tl»cliiii*8. | SO x Mss4,S20 O.G.T. 

Th*0wek „ « .. j 9»iJcM»5,l84 O.O.T. 

.S™.H AU..uis. Ul™. to I (60 « 

Gmt Ukut of S81 ponode. equl So 100 i.((of 5,184)80 x 
Attic nlDU. I ( 5,400. 

Aowrding to eomiiutoticni of Urj. 100 I Tbk U not nndiwWo^ m .tb« 
Attio nbiflo, of which ooek ii 75 AUm t4loat Iim lOO biiqm 
dncl^moi, oqiut o Oroat IhlOBt. of 80 UnchtatA. 

For muuA Iioto 60 dncbmw, acoording to 

Tl {0 Italiau )«»* S8, o min* of 12 The dcuMiue in l)>0 Auw* 
ouiic«or 72 d 8 DKii. doii«i 09 of CoasMUw, 

72 to * poQfid of 5,184 
O.G.T, 

By tbi» cooiiiutttion 88| lUmtaa pound* 

(tho Or«t T«Uut) mnkt) 100 AtUe, 

We h*v<{ now to place these minas in order according to djitcs t 


Uomc (bolon 800 a c.1 


BrafiOua w C^oatMiUnupla 


Old Ecu . 8,212 O.O.T. 

T^wor pound .•. 5,402 „ 


a(t«r 3» B.& ; 

I Old Hon, 138 dtMliaa* Tow«-i*eBBd ... 5,4M O.G.T. | 

' 6,212 O.G.T. . . . r, 

i Eocnan poood, 96 d»«hmM Aide pmind (jW , 


Cficenals 0at«rV 

BoHjallad Occidental pound, Attio HKA (i Lo«) j*,«0 O.G.T. 

' 4 8» O.G.T. Mina according to Dardaona, 

lawman Amphora poood. 5,S45, O.G.T-4 Altkiaioa. 

' S.Wa .. Rctnaa Ampliora pound. 

I &|MS OeOeTe 

/Small AtheniAD mina. 

81104 „ 

i n Half mnnd of Irak of 
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Nort.^Ia Robertson's Sss&js," & dracbma of 

50 625 O.G.X, instead of 54 O.G.T. is used, making all results 
less b; 

MsASUnes or CUrAarv. 

Tlie Silian Plebicitum Decree preserved by Festus, citxa 
160 i.c., gives the proportions of the later measures of capacity, 
one to cmotber, as is shown in annexed Table XX. 

Die sopliora (cable foot) contained 80 pounds of wine, 
giving the Occidental pound of *,860 O.G.T. 

There is still a congiua of Vespasian which gives a limit for 
the pound of 5,116 O.G.T. 

TABLE XX. 


sma<k 

ISO ».(L 

jlubeu 

[100 

») 


0.1. 

[sZAjj 

•1 



sm 

£.409 

Toww 



«ms 

S.IS4 


IS'&S 

S,us 











S71 

S.TW 

H«o 

ARIb nlsa 


ssos 

o,«ao 

Oectdnra 










T«on4 

IS'44 

4,8W 




SutMiw 

1 

asv 

8,100 

UxtutiM 

S4'S 

0,078 




UenMOB . . 

• 

IM'4 

48,»> 

Caatw... 

14SS 

S0.4W 




Utm 

u 

ms 

IM,«00 

Unu ... 

sort 

lEEa 




aiai)bor» 

4K 

luse 

SSS.800 




SSD-t 

MS,SCB 

BuUMl 

— lOS K 

«4 

anse 

U8.MQ 


i»ss^ 

»,800 




HMraUB... 

Tt 

mse 

4SS.S00 


Iris'S 






s» 

SllQS 

m,ooo 


asta 

S8S.aM 




C«laui 

m 

s 

1 


Oidw ... 

msso 



TriB Roman WctOHr Pouno (or the Bupire). 

The weight of the Late Roman pound is hmly establbbed 
as 5,184 O.G.T., or 5,SS5 G.T. It still retained its weight of 
5,285 G.T. at Rome, an^ 5,240 G.T. at Leghorn in 1829 (Kelly's 
“Cambist’*). The weight of the grain was then Troy wheat 
(f Troy barley grain), thus giving 6,912 Troy wheat to the 
pound. The pound was divided into 12 ounces, possibly derived 
from the Western Babylonian through the Etruscans. 

The Roman 12 ounce pound belongs to the Se)CtarUl system, 
but the 16 ounce pound is the old Hon: the earliest pound fe 
•24 shekels, or 12 revised ounces of 482 O.G.T. (or 512 Ancient 
wheat, or half rati); so that the Romans, or their predecessors, 
evidently commenced with binary measnrea. 

Regarding the ounce, the Romans followed the Greeks in 
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dividing it into 6 drachms, and the drachm into 6 cboU; but 
they Introduced two new weights—tiic Sciipulajn and Siliqoa. 
The Roman divisions of Hie pound are familiar to ue through 
our A}}othccarjes’ Weight, but our Troy weight exceeds t))at of 
the Romans as 10 : 

TABLE XXL 


RoMAN Pound (EhiPiRs). 


Sm Arbutbaot’s 7kbl«s. 

Troy Wb«fct. 

O.G.T. 

Troy wheat 

Sdiqua, Keration 

Oljol . 

Scripulum . 

Drachoia 

Undn . 

Libra . 

1 

4 

IS 

24 

73 

576 

6,913 

3 

9 

)8 

54 Ducat 
43S 

5,184 

Hundredweight 

69,120 

518,400 


TABLE XXII. 
£oy?t (Roman Inplubkcb). 


S«« Qaeipo’s Tabl«a 

OboL 

E«rac 

O.Q.T. 

Siliqua, Keratiou 


1 

3 

Oho) . 

1 

3-6 

10*8 

Drachma 

5 

13 

54 

Sextula . 


34 

72 

Stater . 

so 

72 

S16 

Uncia... ... ... 

40 

144 

432 

Libra. 

480 

1,728 

5,164 

Hundredweight 

— 

— 

518,400 


The ibllowing system of weights ascending by multiples of 
tea, culminating in the Alexandrisn talent, or Old Baby* 
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looltfi telent (or cubic foot), was used in Egypt duriDg UomAn 
in£uenee (derived from Greece or M ace d oola). No cbenges 
Id weights appear to have been made until the ARb or sbctli 
ceuturj' A.D. 


! 

OtoJ. 

0.0-T. 

Attic Obol . 

Drachma ... 

MinA (AWc) . 

Talent ... ... 

1 

1 

a 

600 

60.000 

H| 



a 

1 

OG.T. 

Attic Obol . 

1 Drachma . 

1 Mina . 

; Talent. 

] 

ii 

500 

60,000 

JO'8 1 

5*'0 Ducut 
.5400*0 Tower pound | 
648000*0 1 


Chakogs in Money Wrishts. 

The money weights constantly Auetu&ted during Roman 
history, and fell into confusion under tlie Eoijjcrors unUl the 
Eime of Diocletian, when a reform was commenced and placed 
on a Arm basis by Constantine, o<rca a.i>. 330. 


PtdIU. 

1 

! 8Utb. 
0.0.2. 

. QeU. 
C.O.T. 

Hoqbus Follia (ec^inr) . 

Kantioa. SUicua (uverl . 

1 

483 ' 

i ^ 


12 

5AS4 

! 48*2 


H;Uiar»atia ... 

24 

10.888 

1 88*4 


Solidus aama . 

) 3SS 

— 

' 1038*8 

73 


There were 7S gold solid! to a pound, so tliat the Roman 
pound of 5,184 O.G.T. must have been in use in Constantinople 
until a late penod. 

'* All the standards of medieval Europe (with the exception 
of the Irish) were based on the gold Solid*u of Constantine the 
Great The Solidiu itself (weighing 7S grains TVoy, or ^ Roraan 
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|)ound) WM divided into S> SiliqruF. The Silique, or, as the 
Greeks called it, Ke/itlion, was the seed of the carob Origin of 
Currency," Ridgtvny, p. Iftl). 

Tmk Eaulv Roman Pound and tub Denaiiius. 

Tlie oriffinal pound of Italy and the Roiowswos the old Hon 
of6,9t« O-G-T. 

The ma>s:«ive oojiper ingot in the Pembroke Collection; a 
R oman quadrussis {4 pounda) of early date weigliing S7,66S G.T., 
ut the rate of 69 idG.T. to the pound, is close 011 the weight 
of tile old Hon of 6,9 lii O.G.T. Tliis Affrit Libra, or ^lound 
weight of copper, belongs to a remote epoch in Italy, probably 
the fourth century lac. (See Huniidirey's “ Coin Collector's 
Manual," |x Sol). 

Hnd the Romans originated a silver coinage entirely for their 
own use, they would jirobably have adhered to the weight of the 
old Hon and its divisions into Si i^hekela; but as money weights 
Were, in h grunt measure, for the purposes of exchanges with 
neighbouring tribes, they were bound to keep in touch vith the 
highly civilised Greek und Asiatic tribes which had arrived in 
Italy in the early days of Rome, and which made uac of the 
Moueyei*’s )>oun<I of .5,400 O.G.T, for their silver coinago. 

The Ronians would thus l>c likely to Hdo)>t as the denarius 
the K^uxlia and its division (ISH, 67 5, and 33*76 O.G.T.) from 
the Etruscans (see "Origin of Currency," Ridgway, j>, Sf>,9) j f*r 
else the Euboic sevhirf/d draclimri of 90, 45, and SS*.5 O.G.l'. 
from SicHy. Humjdireys (" Ancient Coins," 1850, p. lyi) savs: 
'‘This silver coin (tlie denurius], originating in the Republic at 
the sveight of iX) grains, being in the reign of Augustus 60, and 
in inid'cmirirc SS, was eventually reduced to 10: shortly before 
that It becanie tlie jMirunt of the Anglo-Saxon silver peony." 

Tlie Roman aureus, double of the denarius, probably com¬ 
menced ut H weigbt of 135 O.G.T.; in the time of C. Cssar 
Cos III. (uboiit 63 B.C.), it u'vigiied 1S4 G.T. (see Greavea's 
“Denarius," {>. 104). 

I siij^est, then, that originally the silver denarius weighed 
90 O.G.T., after the Eul>oic sextarlal drachma, but that sub¬ 
sequently it was reduced to 67 6 O.G.T., or half a Karsha, 
following the silver coinage of the Etruscans, about S69 ilc. 
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TABLE XXril. 

Egyptian ProteuAic, Bspons and aptbr Roman Douimion. 


B«Me. 

Qatr- 

IwUa. 



.ipiM 

p«^ 

•MB. 



■ 

O.I 


■ 

1 

ai. 

BaaM. 

0.1. 

0.L 
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1 
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\ 
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ss 
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4 
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mo 
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10 
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U 

WmM... 
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M'S 







u 

WoAi)»... 
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AS 


USA'S 


■91 








TS 


S9SSS 





t.w 

so 


a 


M 

ArtstM 

MMO 
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i 


M 

Artsta 

niO'A 

6,TS0 

2,400 

ass-n 

Mcdlcnniis. 


Roman L^NtAn Mea^urs. 

This i£ ft cosnprorrdse between the original Babylonian system 
and the Sexagesimal Babyloaian measure. The great circle is 
divided into SdO degrees of 6,000,000 digits of 0’7S7d inch j but 
there sre SO,000 digits to a mile (as in the Euboic system) of 
1^,000 feot each—tbe foot being l6 digits. Thus the old Roman 
foot of 11*64 inches is preserved. The mile is 138 yards short 
of the old mile. There are S?,000 miles to a great circle. 

The Roman linear measure continued in use in Southern 
Europe until the sixteenth century, bat the length of the foot 
varied. The Gallic league does not seem to be an ancient 
measure; it does not fit into Euboic measure. 


TABLE XXIV. 
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EoypT. 

HerOQ of AlexandnA (area k.0. 600) pves one oneieiit and 
tvk'o modem of linear measure i both h.o and Didymus 

(of the same period) give the same i>roixirtions between the 
digit, palm, Italian foot, and cubit The unit can thus be 
arrived at within 1 per cent of the truth, as the length of the 
Italian foot and Egyptian cubit are knovm nearly, and by mnldng 
the unit too great on one side the Italian foot is too small, and 
by making the tinit too great on the other aide the cubit becomcfi 
too great 

It is evidently a system brought in about the time of the 
later Ptolemies to accommodate Gudean, Egy^itinn, Grecian, 
and Roman measurea 

I take the mile (ttVco earth’s drcuraference with as the 
unit, wliich gives exactly the Roman and Oitdean feet. The 
mixture of systems is very interesting. Thirty*two divisions of the 
Gudean scale make the cubit; the true measure is SI^, so tliat 
tlie S0’6l inch cubit is prolonged by 0’3S7 inch. The £88,000 
digits to the i^aresong is Persvin, adojrted by Moslems in later 
yean. The digit itself is ^ of the Gudean digit, and V* 
the ^ digit. The system generally resembles that adopted by 
the Moslems in later times (Table IV.). 


TABLE XXV. 
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Moslems (prom circa j>.d. $50}. 

There ba?e been three great breaks with the past: 

(а) The Gadean, or oJd metre, sjsteca {alresdj dealt 

with)’ 

(б) ITie Black Cubit system. 

(c) The Frcncli Metre system. 

(N.B.—Tlie loss of I per cent in weight of the Troy grain 
appears also to affect raiuiy Moslem weights). 

The Slfici The Moslems are said to have 

orlgCuatcd no new mcasores, but they certainly brought tlie 
Black cubit (Persian SI S6 inches) into prominence, and gave it 
a new bias* 

They raised many old weights in the proportion of 9 ; 10, 
and, whilst using the new weigiits, still continued the old ones 
in various coontries. 


9 10] kfostKB InMTfttlM). ; 

n« BubfloolAB enWe 
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\ Tba Back wbii<8i e iseb): 

»nO.L , eubod ... .. iseoGI. 
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tort . 

AUW WWd 
siUeoiwhiH .. 

Ths ala hoQ gf 10 w&M 
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Vfca oU c«MB 

TWollRua . 

Vtv rvlasC bas ... .. 

O.0,T. 

„ 

4l» .. 
0,910 „ 

«,«5 

i-i :: 

„ 

1 

fba Bbwk QiiUt(Sie isab). 

«ubKl ... 790,000 O.O.T. 

Tba KvMata U«U. 7^ 

ftaUlacsl. U ,, 

Tb» B«etQbTr«9aa (in w; 7,883 ., 
Tny. «r D«lo Walffai) 

Thal^jwood .. ..J ft,r« . 

Tnr «QU« . ■ sio 

TbalUal«qIHrhaiB(EOU)' 48 , 

Tfca Oudaaa pound ... 7,W „ 


The following weights were dubbed Moslem: 

The Attic Drachma or Dinar ... 64 8 O.G.T. 

The Silver Dirhem ... ... 32-4 


Tike fblJowbig suffered no change: 

The Ptolemaic pound (Tower pound) 5400 0 O.G.T. 
Drachma ... ... ... 54.0 


Tile Dirhem Keil of 48 O.G.T. was the Silver dram of 
Turks, Persiiins, and Moguls in a.d. i 647 (Greaves). At the 
same time the drachma, 54 O.G.T. Mas the Turkish SultanI, 
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The following are tlie prlndpel weights: 


riABVA. 


O.O.I. 

C.L 


Uiwal BtAttr 

nxmaAk .. 

C4r«. 

HllaOBldM.. 
BMjtositon... 
UCUadjlM 

iMk. 

1»W1W> 
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aiacno 
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1 
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A of QoUcaa eabte sabod. 
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Bomaa Huadr«d*«4ht. 
Ploroae*. OnaotaaUaepr* 


Oipacities; See Queipo. 




0.0.4. 

730.000 

730.000 

c.t 


ArUha,DT7 
.. Wat 

1 » 

So 

* 1 

1 0 

Cairo 

RooaUo 

Dauette 

fiyoat 

9,040 
3,880 
8x8,840 
4x8,840 
8x8,840 
V>: 8.840 

Ij for con. 

IJ for liquids. Black oabit 


The measure, d,840 C.I. for tbe Attaba (F&negu), exlsia In 
Spain at the present da^. The Moslem writers say that they 
adhered to the Ancient pounds and other weight systems, and 
that they computed 128 Rotl (pounds) to the Artaba. 

128 Eotl of 30 a I. (Gudean)s3840 Cl. 


Mosteu Weights. 

The table (XXVI,) of Ananias of Shires (seventli century) 
is a most important Imlc between tbe Ancient and Moslem 
weights. Here we find linked together the half-diekd, )>ouod 
and ounce of Imperial Rome, smaller Roman weights, Babylonian 
talent, and Moslem Black double cubit cubed. 

The unit is the Moslem H abbas, the Troy wheat grain, *78 
O.G.T. 

TTie Black double cubit cubed (2,880 Cl, Table V.) is the 
Persian Artaba, and is 100 Moslem Rotl of 7,200 O.G.T. 
























ATTIC. ROMAN, AND MOSLEM 
TABLE XXVI. 


75 


btttaA. 

Qul«po IlL 



1 


4 


2 

isBsrioa or Zaeton 


_ 

& 

Pubot . 



4 

Korat . 


SUieoa. 

ze 

Sing . 

12 


24 

Grammar. 

18 

fihrti TtffiQctatJ Scrunlo. 

82 

Tcmea . 

S4 

TtagiUais. 

48 

Sinas . 

86 

D^nalc Snjtssis. 

72 

Draobipa ... ... 

64 

Ducat. 

68 

Dahokaa. 

72 

Aunos Solidus of Coastantina 

144 

Sh«kel . 

108 

Uiacal Suffion. 

Half-sliakcl. Sgigatan draclima. 

$78 

Uooia ... ... 

488 

Romaa oonoa. 

8.612 

Litrm . 

5,184 

Reman p^d. 

Roaan )lBiidr«d*p«irht. 

Litra 

KandiDW. 

818,400 

1« 

Tduid . 

648.000 

80 Lcea. BabyloDiaa taint 
Sbort^ 9 Boaau pounds. 

IM M 

Cbaohar or Kankar 

715,862 

1881 „ 

Uoiiam Black culnC 



cubed . 

720.000 

— 


TABLE XXVII. 

Tks Moslsm Pounoi and THsm Div»idns. 



Nana. 

Old 

Sob. 

Tower Pound 

(Ptoiomaio). 

Roman, 

Atllo 

Ink. 

Pen las 

Tro)*. 

Prapbet'a Rotl. 

0.0 T 

0.0,T, 

Old 

Oartfr 

0.0.1. 

O.O.T. 

0,0.1. 

3.0.1 

>'ama 

0,0.1. 

1 

OM 

14*4 

lies 

10 

104 

IS'M 

16 

17 


4se 

a 


n-n 

ss'ie 

M 

MD 


76 

W 

Nln* ... 

side 

so 

8S*«l . 

m< 

espo 

tat 

tld« 

S6»e 

S» 

S«0 

NaMb ... 

<(840 

40 



4600 

■71 

4asi> 

61S'4 

B t tw 


Okka ... 

17S»4 

la 










6IS4« 

4SD 

roond.. 

oeisD 

SMOO 

4,eco 

sieiD 


7,too 

4,740 

Oka ... 

SffiSdd 


It is apjtareQt that the divIskiQ of the Moaeyer’s pound Into 
240 deoara In the Early Middle A^es came from tiu* IHolemaic 
system, taken over by the Moslems. 

(480 Obols, or Sesterces of ZO Ancient barley, or 240 Denars.) 
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TABLE XXVIir. 

M&ASURBa EERI^BD EROU TMB FbuJANS, CO^fTAlNINO TBB O1.D 
SUAOmUAt MEA»Uft». 



Sw Qusipo'i Tablu. 

lie eld 

UqUid 

O.I. 


1 

Mudd . 

80 

82 

40 

2 

Kist . 

60 

_ 


4 

Sa . 

l20 

128 

160 

6 

Makuk. 

180 


240 

12 

Firk . 

SCO 

884 

480 

16 

W'oeba. 

480 


640 

24 

W’oeba. 

720 

768 

yco 

48 

Khafit. 


1,886 

1,920 

72 



2,804 

2,380 

d6* 



8,072 

8,840 

884 


luyil 

12,288 

15,860 


Wh«n the Giidecm measures ^ttrt Srst established the ratio 
of 8 ; 10 for liquid and com ap])ears to have been giveo up, aod 
S 4 substituted. 

dO C.I. of waters to 40 C.I. of corn, as must be necessary in 
Sextarialaod SexagesimAl measures, if 60 pounds represent liquid 
measure aod ^0 pounds dry measure. But in process of time 
tliere appears to have been a revolt against Sexagesimal measures, 
and 5^ Cl. >rHs substituted for 20 C.I., giving S,304 Cl. Co the 
Artaba, and restoring the proportion of 8 : 10 for liquids and 
corn. Thb ^Euld probably have taken place when the Id^ioch 
cylinder was brought in and the Hon raised from S7 Cl. to 
is 8 Cl. 

These changes from Eubofc to Bginetan measures and back 
again may mark tlie Irruption and retiremenC of Northern races 
upon and from Babylonia and Egypt. 

The binary foundation of alcove table may be noted. If 1^ is 
substituted for 1, the numbers 12, 24,48, and p6 become l6, 8S, 
6*4, and 128 ; and the 40 Dry Cl. become 80 Dry Cl. 80 Cl. 
is one balf of Gudean double cubit cubed. Thus it is 
evident tluvt the Gudean measures were originally binary. 


















CHAPTER IV 

EARLY WEIGHTS AKD MEASURES OP NORTHERN EUROPE AND 
BRITAIN, AND THE MEASURES FROM l*BBUISTORIC RE* 
MAINS. 

A DlP^'lcui.TY Arises in tht consideration of weights and meAsures 
of Nortiieru Europe, hecAuse those coming frum Southern 
Europe are a little over weight, whilst those earning fn;nt the 
Eftst and fram the Moslems are genemllj about 1 |>er cent, under 
weight; our lYoy graui being 1 per cent too light 

For example, the fbUowing weights from tlie South are over 
weight: 

Tlie old Hoji, 6,912 O.G.T., runs from 7,000 to 7,100 G.T. 

The Roman pound, 5,184 O.G.T-, runs frou> 5,232 to 5,256*. G.T. 

The result U that our fnodem Avoirdupois weight la nearly 
correct. 

The following are about 1 per cent, under weight, thou|^ 
the numbers of grains are correct: Tower pound, .5,400; Troy 
pound, 5,760 G.T, j Commercial pound (])oid de Marc), 6,750 
G.T.; Occidental pound (raised by ^), 5,670 G.T. 

The bushel from the old Hon of 6,912 O.G.T. should be 
2211*84 C.I., and actually is, in our Imperial measure, 2218*191 
C.I.—difference only 7 C.J. in 2,211. 

On the other hand, the cubic foot which is of cvrrect 
dimensions contains 1 i>er cent, too many grains Troy. It ought 
to contain 64 round Hon of 27 C.1 (6,750 O.G.T.), or 75 pounds 
Troy. 

It contains 1,000 ounces Avoirdupois. 

In consequence of this difference of value in the grains Troy, 
from the East and from the South, and the uncertain^ as to 
the epceh in medieval times when the depreciation took place, 

77 
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the terms Old GraifU Troy and Gritw Tivy are sometimes 
intercIiADgeable. 


ThS VAH10U9 PoUt4S9 AND MaRCS rK EOHORB, 1821 (KeLLV’S 

"Cambot *’), 

1 Iiave tabulated the l6-oimce, IS-ounce pounds and marcs of 
8 ounces found all over Europe, given in Kelly’s ‘'Cambist/' and 
find that they tall, '^th a few abnormal exceptions, within well- 
defined areas. The marc of 8 ounces was used all over Europe 
for weigliing gold and silver, and in Northern Europe its double 
was used for merchandise, whilst in Southern Europe Uie 
IS-ouQce pound was used. 

In tlie old Roman Empire and East Europe, the Roman 
pound and old Hon will be found to West, and the Occidental 
and Attic pounds to East In Kortbern Europe the Moneyer's 
pound will be found, and overlying it In some parts the more 
recently arisen Troy pound. 


(1) Avsngs of 7 : &J15 
R^io pooM 

(S) Av«rag« «f 8 : 4,783 0 
Ooeidental pousd 

Pciddsmare 

(8) ATsrage of 11: B,4<7 6 
UoBsyer's potuid 


(4) Avenge «f 7: 6,893 aX 
Tfbypwuad 


... 5, 


ia4 0.o.T-l 


Italy, South of France, 
Spam, aad Portugal. 


A II A 1 Polaod, Woftera Aoatria, 
jen ’ ' r ^astern Bueaia. Korwav 
" j andSwedw. 

5,876 Q.T. Fraoco. 

I GorDaay, Dafinatk, EaaC 
Sviuerlsad, S^aud, 
KXSaiitarland, veoUo, 


,4M Q.T. 
200 


780 O.T. 


"•} 


Eoalaod, HolUad, West 
^witserlaod, Waet Italy 
■a far M Torio, Tuikay. 

The old Hon of d,9l2 O.G.T. is common to all countries as 
an underlying weight The revised Hon of 6,730 G.T., our old 
commercial weiglit, is, so far as I can find, only found in England, 
where the cubic foot is accurately preserved. 

This 6,730 G.T. is J3 ounces (430 G.T.) of the Moneyer’s com¬ 
mercial pound of l6 ounces, 7,900 ; and 7,900 G.T. is 15 ounces 
(480 G.T.) of the TVoy commercial pound of 16 ounces, 7680 G.T. 

This may account for the statement of Dr. W. Clark 
(" Connexion of Cdus ”) that in the earlieat times the pound 
brought in by the Saxons was a I3-ouace pound. 

The Troy pound (3,76o G.T.) seems to be clearly a Moslem 
weight, and to liave derived its name from the French Troyes 
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•weight, or poid de m^rc, of 5,670 G.T., which it so closely 
resembles in weight—only 90 G.T. difference, 

Tmk PniKaPAX. Ma&cs of £111101*6, with Tiient Dkrivativrs. 


The weights in Troy grains are taken from Kelly’s 
bist *' and Robertson’s Historical Essays ”: 


NcfrtherH Burope. Moneye/s Perntd 
Tower marc.,. 

Cologne marc (all Germany) 

Augsburg „ . 

Denmark „ ... ... ... 

Milan „ ... ... 

Venice « . 

Zurich 


Eoitem £wro/;a. 
Vienna marc 
Swedisli Mint ore ... 


AlUc Pound 

■■ iSrUon 


O.T. 

6,480 

4,353 

4.S£0 

405 


Northern Franct. Poid de Mart. Atlic Powtd, plvi on^ldh. 

OT. 

Mare de Troyes 8,«40-|*S4 -S,7ff0 ... 3777‘6 

- 4,860-f-81 -5,670 ... 5666*6 

Poid de marc 6,480 +105-7,560 ... 7555*5 


Soidkent Prattct, Spain, and Ita^. TTu Old Hon and Roaian 

PouM. 



Kai— d 
telooa 

ItM.' 


Touroota naro ... 

pound ... 

Rooballa man 
I4mojM I. ... 

SaUtliee pouod 
CaatiU (Spaia) 

PorMaal . 


laparial pooad . 

Old floo in graiM Troj . 

OlbraiCar ponad. Oraaraa, 1047 
Spanlah ViUal pandoa... 

Romaa ,, 0r«aT«a ... 
Tfr GitaC Alazandrian Talant, 855 


/Sobartsoo : 8,456 6,184 
\KalJy I — 6.284 


KalJy — 

„ 8.5« 

Bobartaos 8,555 


,550 Q.T, 
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TTie pound weight of 7,000 grains Troy, witli its multiple 
of 56, ifi said (“Warden of the Standards," 1878.3, p 27) to 
have been in use in England since the reign of Edward III., but 
there are uo records giving ^e number or weight of grains 
into which it was divided. Greaves (1647), Hooper (i72l), 
Arbuthnot (17S4) state that it was within a grain of 7,000 G.T.; 
and the “Warden of the Stantiirds" ( 1 872.3), p 19, states: 
“ It may fairly be assumed that the true weight of the Exchequer 
standard avoirdupois pound of 7,000 Troy grains, Uke that of 
the Troy pound, has not varied in weight since tlie first intro- 
duetiuii of avoirdupois into this country." Yet the Report of 
the Conimisaon on Weights and Measures, 1885, speaks with an 
uncertain sound: " We Iiad reason to believe tliat this pound 
cannot differ by more than one, two, or three grains from 
7,000 grains Troj'. It, therefore, occurred to oa that we should 
be offering no violence to tlie system of weights if we declared 
that 7,000 grains Troy should liereafter be considered as the 
]>ound HVoirdu)>ois." 

A {>ossible aoIuUoD is tliat tlie Troy grain from the South of 
Europe was slightly over weight, say, 20 grains ui 7,000, so that 
the old Hon of 6,918 O.G.T. would weigh in British grains 
Troy 6,912 + 6912 +20 ■ 7001 12 G.T,; on tie other hmid, it 
may have been a Moslem form of the old Hon of 7,000 G.T., os 
6,750 G.T. X m 7,000; and the Moslems in India, as it will be 
seen, appear to have substituted 28 for 27 in tbeir computations 
of weights. Hooper (1721) states that our pound avoirdupois 
may be reckoned a Roman pound of 16 of their ounces, called 
the Mind AUica, and that tbe Spttnish pound is 7,000 Troy 
grains. Arbuthnot (1754) states: The most ancient 
was exactly our Avoirdupois jwund": “TTie Cairo rotl differs so 
Uttle from the S|uinish and our avoirdupois pound, which are of 
16 ounces, and from the Roman Mins Mediconan which reckon 
as money, that it may well be esteemed as the standard from 
which the Eurojiean was detigned to be taken.’* Tbe Cairo roti 
at that time, and for tbe last 300 years, bas not varied from 
6,886 groins Troy. (See Pound Avoirdupois, p. 91 and 
Chapter VI.) 



1 

1 

1 

3 1 

a 


[ 

*"—1 

ia«b 

Coo* 

lewea 

laua ' 
PsunA' 

1 


1 ea 

Old H«a 

i,9\t 

5.184 

8,456 

1 

1 

Rsvisad Boo ... 

fl,750 
' 7.200 

8.400 

8,800 

( 

460 

1 460 

1 

— 

1 

1 

8.480 

4.820 

1 

640 

Occidoatnlpoond 

!mso 

1 

4,880 

•8.240 

406 

Oaasixth added 
UarcTingtaa 
haaryx'^ood... 

1 

7,wo 

5.070 

1 


1 

Troy pound ... 

7,S80 

5,760 

1 

1 480 

i 


Old Hflo : {2) 

f inud; (a) ^«rc of 
n^'Oo. 

(1) 10 OQJIM. 

( 1 ) CBQiiaerM; < 2 )&Ioiw;ct’« 

pouad i (2) Uol4|^ 
B4r& 

($1 AUie iioQDd ; (8) M»n 
of VjaDM ifld HvrUt 
Ruroi« 

(1) Attic pouDd 1 (2) Ou^- 

donulpouud; (S)Muv 
'rf Uoiovia^u. 


(1) Paris poid do &]&rv; (2) 
H«^vr r;^ dc Trnyca. 
(]) Sc<iUisQ'Troyes pou))d; 
(2) Troy pooud. 


EakLY WbiuhTb. 


With the X/ong Barrow men jtrob&bly cAine the heavy Hon 
•of 64)1$ O.G.T. with iU binary multiples and divisions, snd the 
cubit of a mao. Bvideoce of the existence of this Hod occurs 
All over Europe and the British Isles. 

With the Bound Barrow men ]>robably oame the revised Hoo 
of 6j7dO O.G.T. (the old British commercial pound). 

With these two bons came the heavy and light bushels, 
whid) have competed with each otlier in Britain for sevcrral 
hundred years 



O.O.T. 

C.L 

0.{. 

C.I- 


1 


Doo. 

Slat 



U1. 1 

Old Bob ... .. 

Ml* 

9'MS 

44*44 

mi’st 

/SSI6D 

TlJV* of QUMB Aoiia 
Iiuportol piaMUW 






fSlIVO 

WBeSwtOT bo^oL I 

fUriioUBos ... 

4.7M 

tT'W 

sees 

St toco 

Jimo 

^818S^ 

BobjtVJI. „ 







Mh ««Q«vr6uaM. 
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Th« Romso weights And measares c&me into Britain and 
went out agi^, leaving ver; little trace, becaase they were 
binary at base, and compared $o readily with British binary 
measures. For example, the Roman pound of O.G.T. Is 
I of the heavy Hon of 6,912 O.G.T. 

Thk Ea&LY Grain Wsiomt op Britain and Evropr. 

Up to about the time of the Roman occupation of Britain the 
grain weight in use was probably the andect wheat grain, i to 
a rati, or SS to 27 grains Troy, also used in Borne at that time. 
Thas: 

TIm Bob of S.dlS O.Q.T. was divided into 8,192 aocSeot wliaat or lialf rad. 

M 6,780 H M 8.000 

.. 8.184 .. 6.144 .. .. .. 

The Troy grains (harley aod wheat) may have also come into 
Britain at an early period, with Phmnician traders, tliough tiie 
Troy ]>oujid evidently was quite a arrival. 

WeiGHTa AND MSASORRS OP THE PERIOD dOO 9.C. TO A.D. dOO. 

The following were brought ioto Britain by races Aum tlie 
Bast: The 12-mcb ibot, the cubic foot, the cubits 16 and 19.8 
inches (the fhot and link), the cylinder bushel of 2,604 C.I. 
(i^ 69,120 GI.), the 16-inch cylinder (Beer measure), the pound 
of 7,200 O.G.T., the Troy pounds of 5,760 and 7,680 O.G.T. 

Apparently at a late date in thia period the builders of the 
rude atone moQuincnta arrived with the foot of 12 inches and 
16'2 inches. 

The British link measures appear to accord with tlie Belgic 
foot of the Tungri, called the Druaian foot, known about 80 s.c. 
in Roman history. 

The Gothic oa Northbrn Racss. 

Tlie Gothic races are credited with having exclusively used 
the hinaty system in their reckonings, and therefore their original 
pound must have been eltlier the original Hon of 4,096 
rati (6,912 O.G.T.), or tlie still earlier Gaoda half pound of 
2,048 ratL 

Underlying the remains of the old pounds just enumerated 
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AS being found in Europe(5,760,5,400, 5,184, and 4,860O-G.T.), 
are still many indicHtioos th&t tbe old Hon (or balf Hon) was 
in use in early times amongst the Gothic races. 

Kelly's "Cambist" (1821) gives the folbwing records of 
marcs and their sub*division5, which appear to have been 
originally Gothic: 

In Airagon, S]tain, the marc of 8 ounces weighs •'1,550 G.T„ 
or 8,515 O.G.T., ai\d this I take to be 8,456 O.G.T. (2,048 rati) 
rather than the marc of 5,400 O.G.T., which is 8,600 O.G.T. 
(2188*8 rati). This marc is divided into 4,096 grains or half 
rati. The follcning also seem to follow suit; Breslau 
8,158 G.T-, Reval 8,449 G.T., Ratisbon 3,826 G.T., Lisbon 
8,541 G.T. 





lUvtJ.lUtlaVn, «tr. 

0.0,T. 

Apriant 

WbAL 


O.O.T. 

AM«ht 

Wlwvt. 

lUUart. 



1 

AmaoBCMmiu 

(iBaU) 

I8i 

6 

16 

1 

2 

Hallar. 

Dinar. 

27 

Sfi 

AtiOBSC. 

64 

64 

8 

Quintal, Qnintbi. 

108 

128 

Quarteilo. 

216 

266 

32 

LolJ). 

«5S 

612 

Ouaea. 

482 

612 

64 

Ouaea 

8,456 

KVEl 

Marc (2,048 

8.456 

4,026 

612 

Uaro. 


BaUJ. 





1 have to suggest that the Gothic races used the old Ganda 
pound of 2,048 rati (8,456 O.G.T.) until the fourth or fifth 
century a.d., when they took over ilie marc of tlie Moneyer's 
pound—that is to say, S,600 O.T. instead of S,456 O.G.T. 

The Report of the Warden of the 5tandar<l>( (1872-7d, 
p. 80) states : '‘Tlie old Saxon pound of 12 ounces, weighing 
5,400 G.T., like ^e old marc of Cologne, consisting of 8 simlUr 
oonces, which u'as the unit of money In Germany, is evidently 
borrowed from the ancient Ptolemaic mooetary mina of 
Alexandria of Dearly similar weight, and the of a talent of 
silver." 

It may be noted, however, that one writer (Mr. Donlsthorpe, 
“A System of Measures ") states that the Gothic races brought 
In the marc of 8,600 G.T. from the beginning, with a Gothic 
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gnin of (^J)* G.T. (we Table XXXIII.), but I can find no evidence 
for tbe cxiatence of such a grein, and it is entiiely out of keepinij 
with tbc systems on which other grains are baaed. The weight 
of this Gothic grain'would be 0*878 O.G.T.. It seems more 
probable that they used the half rati of C*84875 0-G.T. It Is, 
however, very interesUng to find that Mr. Doniatliorpe makes 
the half pint of com (equal to the old half Hon of water) of 
4,096 Gothic grains, equal in weight to 8,614 G.T., so that 
we both make the half pound used by the early Gotbs to be 
4,090 grains. The only authority be gives is this (p. 66): 
"We know that the Gothic pound contained 8,1.92 grains 
( 8 Sx 16 X 16 )," and he assumes that the modem Avobdupois 
pound of 7,000 G.T- is the old pound (and it is so very' nearly 
with full Troy grains). Now his Gothic grain, according to my 
standard, is 4 per cent too high: we most therefore Uke off 
from tlje 3,614 G.T. * per cent., or 144 G.T,, giving 3,470 G.T., 
or close on 2 , 0 ^ rati. This is not, however, a matter which 
affects weights and measures so much as it affects the history 
of tlie Gothic Hon weights, especially with regard to their Indian 
aStoities. 

Did the Tower pound of 5,400 G.T. mentioned in the code of 
Menu come to the Goths at a comparatively late date (fourth 
or fifth century a.d.) from Babylonia or Alexandria through the 
pedlars and Jews, or was it with them, from of old, as an 
Aryan inheritance, as It was with the Aryan invaders of India 

(say 1,200 b.c)? 

Xhb MEBovIKotA^^ OR OcoDBOTaL Pooxs (4,860 G.T.). 

ITie Merovingians (efrm a.o. 500) took over the Occidental 
pound, 4,860 O.G.T. Attic talent), which was In use at 
Constantinople, and formerly io Rome. In doing so they 
adhered to the Roman multiples (6,912 gnuns to pound of 
5,184 G.T.)^ so that they introduced a new grain of 6,912 to 
4,860 G-T., or 45 wheat grains to 64 G.T- This is the origin of 
the Tower Mint grain. 

Sixteen Tower Mint barley to 15 G.T. .*. 64 Tower Mint 
wheat to 45 G.T. 

The following is the Merovingian table of divisions of the 
pound: 
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Mbrcvinoian Mint Wbiobts. 



O.T. 

Tower Uiat 
Wheat. 

Name. 


16*875 

84 

Denier. 

— 

67*5 

96 

Tremissis. 

— 

4050 

576 

Ounce. 


8840*0 

4,608 

Marc 

Occidental pound 

4860-0 

64^18 

Pound. 


Mr. £. W. Robertson Historical BsMTS”: St&nd&rds, 1878) 
suteg tbHt Ht tlie same tiroe that Constantine originAlly estab¬ 
lished tile Occidental pound at Constautinople, he also established 
A beanet* pound by of 5,670 O.T., and this statement Is 
entirely borne out by what I hare found in the remains of the 
pound weights of Europe. Tlie marc of this pound is 8,730 
G.T., and two marcs vrQl be 7,560 G.T. Take a way 5 grains 
the double marc, and we have 7,555 G.T., which is the 
weight of the 8 marc jMid de marc of France, given iu Kelly’s 
“ Cambist" (7,555 English grains). Tire wme grain multiple of 
6,918 was again used in this, as with the Merovlugiens, so that 
we have thus a new grain introduced ~ tlie Parts grain of 
0-8803 G-T. 


MRftoviNOiAN Hexw Found. 


Poid de Uero. 

G.T. 

Q.T. 

Paris Oraiiis. 

Name. 


19*637 

24 

Denier. 


478-5 

576 

Ounce. 


8780-0 

4,608 

Marc, 

_ 

5670-0 

6,913 

Pound. 

7560-0 

7560-0 

9,816 

8 msrc& 


About the time of OIBi of Northumbria (time of Cliarle- 
magne) the following Austraslan system was introduced north 
of the Thames. Tbe grain used was that of Merovingians 
and Carlovingiaos, Mint Wheat, of the Troy grain. 
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The pound of l6 sohdi is tbe marc of the Attic mlna of 6,480 
O.G.T. 


CAnLOV(I«OI4 I«—NoqTH GEnUANY AND Enoland. 


46 Tro? 
Qnia. 

rt4 Mint 
WlitaL 


at 

180*0 

080*0 

2m-Q 

4020*0 

sz 

2SS 

013 

4,QOS 
0,144 

Pfesoia (peony), 13 peoco to 1 mlMua 
loth (3 filings of 4 MOM uoh). 

Or« or 16 pence. Onginal ttuidanl of Cologoo marc 
North of Engjai^, 

Uatc. 10 lotidi. 6 dcccrii. 

Poend, lOaoiidi, 192 peace. 



Tower jioRod, 30 eclidl, 12 ooaon, 240 pence, or 16 

6400*0 

7,480 

one. 

Poadu CaroU Magiii. great i)Oand of Sooth of Esg> 
land. 

Ar^rdopois incntd ontil Heury VlII. Oomnierdal 
standi. 

16 ooBcee of 20 penca; Libra Uercatoria; Ring 
Darid'e poond of'A.n. 1419. 

0760*0 

9,600 


After about a.d 1500 the Tower pound acquired tbe name 
of "Troy Weight of London/’ or "London Troyes." King 
Henry VI11. raised the Tower pound of 5,400 G.T. to 5,760 
G.T., Troy pound, and abolished " London Troyes." 

Mr. E W. Robertson gives the three following t^les to 
which I have added the values in Troy griUji'*: 

Nonru of the Thaues, 
















NORTHERN EUROPE AND BRITAIN 


S7 


Wendisk (Poid ds Marc). Enoland and North Gbbmaw%‘. 


Twy Owio- 

UiutWhuL 


1 U‘7 

j .5906 

1 85*‘S7 

1 £8350 
*QSSi'5 

£V 

84 

504 

4,OSS 
6,0-48 

1 light ])enny. 

1 scilling, 

1 ore of 16 . 

1 marc, 10 solldi, 6 denarii. 

1 pound, 15 solidi, 9 denarii 


Sixteen ores of 8,064 Mint wheat ■ 5^670 G.T., the 
pound of Troyes. 


StAKDARD op BaV.NMA, T'TBVTTH CeNTORV, FRIIM TH8 Tl«8 Of 
CHAnLEaiAGNE. 


Troy Gr^. j Ulat \71ieat 

1 


22 5 

83*75 

67'5 

112*5 

3375 

675*0 

27000 

54000 

S2 

48 

96 

j 60 

480 

960 

3,840 

7,680 

Denarius. 

1 scat 

1 double scat, thrrsmA. 

1 saiga (scilling of Wessex). 

J semi-solidus (scilling of Kent). 

1 solidus (mancus). 

1 half maro of 10 solid!. 

1 marc of 20 solid). 

81000 

11,520 

The Babylonian log, 1 ^ marca. 


O.T. 

270 



... Solidus, ] 2 pence. 

360 



... Ore of 16, 

540 

... 


... Ore of 8 solidi. 

675 

... 


... Mancus, 30 i>eRce. 


The Denier os Penny. 

A word or term for & smAll unit of oioney value corresponding 
to the word " dcnsr," or “ denier/' is found in England, France, 
Italy, Moslem lands, and India. 
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In parts of India tiie names of th« smaller money veigbts 
are those of the Lower Roratm Empire: “dirhem,” 

“denar" (bnt the denar itself is an old Roman com), the 
“ vanlia ” or “ [Mgoda ” (54 G.T.), which has existed since 
the beginning of weights. With tlie Moslems the denar is the 
weight of 64'8 O.Q.T., the Attic drachma. 

Under tlie Room) Emy^rc tlie denarius became gradually 
debased, and all authorities concur that after tlte irruptloa of 
the western barbarians (about run. 476) it finally disappeored. 

In England and France tlie deoar or denarius ap))eared as a 
new weight In Carlovingian times, of SS*5 G.T., double of tlie 
oE?oi of the Ptolemaic pound, or ooe sestertius, or 10 grains 
Ptolemaic system (Table XXV U.), Its first appearance iit 
England was in the time of Offs (eirea gOo). 

The Carlorlngian system, given above, takes the marc of tlie 
Moneyer’s pound as its pound, dividing it into IS ounces; or 
IpS ]>ence, the Moneyer's pound Ixdng thus S40 pence. 

Tbs MoNEVsa’s Pound or Tower Poomd (5,400 G.T.). 

The old Saxon money i>ound, called afteru'ards tire Gold¬ 
smith's or ToM'er |>ound, was divided a$ follows in Mini nf/eat 
grains. The divisions are also given in Mint barley and Troy 
grains t 


Troy 

Qraln. 

Uiot Orains. 

BariT 

Utor 

Peace. 

Barley. 

Vliaat 

Karoea 

Namaa. 


6 

g 


1 fiirthijis 

■ 


12 

16 


X balf'jMsimy 



24 

92 

1 denier 

I penny 

1 

270 0 

20S 


1 sou 

i shilling 

12 

450*0 

400 

640 


1 ounce 


,'7400 0 

5,760 

7,6fiO 

1 Uvre 

2 pound 

240 


It is not known when tlie Moceyer s pound first came into 
use io Britain, but the Mint grains (barlo}* and wheat) by which 
it was measured ^pear to have come from tlie Merovingians. 
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The Mint j^ns, barley and wheat, ore respectively f ef the 
ancient barley and wheat grains, and yespeetively ^ of tlte Troy 
barley and wheat groins. These Mint grains were the standord 
grains of the Tower of London for many centuries. 


The Tower 



5,400 C.T. barley, or 7,SCO Troy wheat. 
.■5,7 bo Mint barley, or 7,6S0 Mint wheat. 


The peony of 22 S G,T., and Ibe pound of 5,400 G.T. wore 
in England os early os the time of 09a, but the sbilliog (12 
pence), does not seem to have been used in all England until 
the Norman Conquest Previously the Tower pound was divided 
into 15 ores of 16 pence north of the Thames. The division of 
the money |>0(iDd into 240 penee appenrv to have been introdured 
into Europe by Cliarlemognc, a.d. 800, using the Mint grains. 
In the time of Edward I. tiie money pMind was 20 Klijllings, or 
240 pence of 22*5 G.T., and tlic Commercial pound was 25 
shillings (6,750 0-T.). In the reign of Edward III- the money 
pound began to shrink in weight, and ccjLSC'd to raeosure the 
weight of gold and silver Ailicles. 


Thb OrffciAL Founds in Use in Enouand (n Eari-y Day.a 

Tht Ponad of 5,400 G~T. and fht IMtra MfroAlorvi of 

6,750 (?.T. 

Tiiere is, even at the present day, much confusion on the 
subject of the Englisit pounds, recent writers stating that the 
Troy* pound was our early poiuid, and discarding the libra merco* 
toria altogether. 

The “Warden of Measures,'’ 1872-75, p. 17, slates; “From 
the Statute of 91 Edw. I., ISOl, Ttaelalwt Ponderihm el Meneuru, 
it is evident tltat besides the Tower pound, which, as before 
shown, contained 5.400 G.T., tliere was at that time no other 
legal pound than tho ancient merchants* pound (know n os the 
iibra mercalona) of 15 ounces, Tower jMUud, and equal to 

6,750 G.T.'' 

“Tlie merclksnts' pound of 6,730 G-T-, established 1270, for 
oil exce]>t gold, silver, and drugs, wan superseded by Avoirdujxns 
in 1309. The mcrchantb' pound of 7,200 G.T., from Frwiee 
and Germany, was also su|>ersedcd." 
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The Troj pound of 5,7 SO O.T. wn established os the 
monetarj pound ia 25i7, after the Tower pound of 5,400 Wiis 
akohslied; but as there were 5,760 Mini graim to the Tower 
pound, it would appear to superficial observers n continuous use 
of A M'cight of 5,760 grama, it not being noticed that the weight 
of the grain was changed in 1527 from the Mint barley to the 
Troy grain, as 15 ; Id, 

"Up to the reign of Henry VIII. the legal weight in use 
consisted of the old Saxon })ound^ called afterwards the Gold¬ 
smith’s or Tower pound.” "The pound weight of silver was 
the original pound sterling, and, in fact, up to tlie time of 
Edward I. all money payments were mode in alver, computed 
by weight ft has been already stated that existiug records of 
the Exchequer show that up to the reign of Edward III. the 
weight of the gold and silver plate is expressed in tlie old money 
wdght of juunds, shillings, and pence.” 

" Tire system of weight is sometimes called In the records 
' pds della b/,’ at other tunes ‘ pois d’orfevres,’ or ‘ monaye 
dus gloss.’ 'Tlie latest date at wlUch the Tower, or Goldsmith’s, 
or MojicyeFs weight, is mentioned is 7. Richard II,, after which 
date the weights are for the most part stated in pouirda nnd 
ouiicm i but the term' pois de troie' first appears, as applied to 
this weight, in an inventory of the King's gold and silver plate 
in the first year of Henry IV." (p, l6). 

It would appear, then, that" pois de troie,” or TVey 
is the old name for the British Mint or money weight, possibly 
derived from France, and that when Henry VIII- esbsblished 
the Dutch or German weight of 5,76o G.T. (pound of Almamun), 
and tiius increased the Tower pound as 15 : iC, be gave it the 
old name of Troy weight 

Mr. Robertson on this subject, speaking of the sbrinkiog oi 
money pound about the reign of Edward 111., says: 

" Titos, 05 the sterling pound shrank into a money of account, 
the standard of weight kept at the Tower seems to have 
gradually acquired tbe name of *Troy weight of London,’ or 
London Troyes,’ to distinguish it from the current pound; 
probably because the standard weight in France, the Paris ' pois 
de marc,’ was known as ' the pound Troy of Paris,’ or ‘ Paris 
Troys/ to distinguish it from the * Livre Parisls' or ‘ Livre 
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Toemois.’ London weight, or the Ttoy pound, vas rftised by 
Henry VIJI. to its present standard in Ififid, and tlius the true 
sterling standard, or Tower pound, latterly known as “ London 
Troyes," became a thing of the pist, just about the time when 
Charles V. coufircoed Its equivalent at Cologne, as the monetary 
standard of Germany. 

The IM/ra Mfrcaloria and Axteir du Puis. 

The term “ Avoir du i>oi8 " is merely the name for tlie two 
Hons of 6,760 and 6,918 G-T., which were constantly following 
each other. 

They were as 126 : 188 origiDHlly, but the first having lost 
1 per cent, in weight, they became as 6,750 ; 7,000, or as 2? : 28. 

The name was s))elt in various wayst “ HMvr-du-{>ois,'* 
“ Aver de poU," “ Habet-de-pasc," ** Habredyc-i>oysc " 

The term applies to heavy goods from beyond the seas; an 
“ aver ” is an old English word for goods. 

The Avoirdupois pound was 6,750 G.T. Mr. Robertson 
states: “ By the substitution of the VAnchester for the London 
standard the pound of 15 or of 20 pennyweight, or the old 
weight for Avoir du pols (■6,750 G.T.) was established as the 
basis of reckoning in the place of London Troys or the Loudon 
pound of 5,400 G.T.” The Winchester bushel gave a jwund of 
6,74« G.T., the bushel of Elisabeth 6,726 G.T. 

The Wardens of tlie Standards (1S72-73) state; “ The exact 
period of introduction into the country of Avoir du pots is not 
known, but there is no record of its being used before the reign 
of Edward 111." It was first Huthorited by Statute 1.5S2.” 

The manner in which the multiple of seven came into the 
Avoirdupois weight system is very evident. 

The ton Avoirdupois was made to coincide with 100 })oid de 
marc In the following manner: 

112 pounds of the Libra Mercatcria (6,750 G.T.) ■ 756,000 G.T. 
JOO „ „ Fold de more (7,560 G.T.) ■ 756,000 G.T. 

Therefore 1 hundredweight Avoirdupois of about Edward III. 
was clearly 100 pounds poid de marc. 

This is about I per cent in exc?ess of 60,000 C.I. to the 
Cudean ton, or | double cubit cubed. 
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We have no evld«noe at present to show how the Avoirdu¬ 
pois measui’es were raised to their present weight os 27 :128 
(hut see Cjiai>ter VI.). 

An early British hundredweight Diay have been 100 pints 
of the old HoHj 2,000 pints of which go to ^e double cubit 
cubed. It Is said to have been in use before the time of 
EdM'ard I. to Edward IH. 


SoaoBSTEO Eauly British W'BtoHTs. 



Plata 

CUBMt. 

ai. 

>iblo 

PMfc 

Old 

Boom. 

B«Tls«d 

Braa 


Kvatar 

O.O.T. 

^IMUSW. 


HuBlAr 

MuBbtf. 


OS 

4SS 

1 





MorMben 


K,7W 


A 



lO 

Oltf iM* 

a 

e,sis 

is 

S7«S 


lOO 

•A 

W c4it . 

1 

s,e«} 

» 

Si*M 


les 


BMi* . 

wj 

lOSpCW 

M 

43SC 

— 


160 

Wi%fa|. 

Sft 

tlil,cw 

son 

M4Y1 



SSO 

OiiW Ii.i* 

«o 

tfacoo 

1.000 

17SSO 

1 

Of* 

640 


ICO 

S«,CM 

i»00 

MMC 

2 

mo 

isso 


soo 

i.Tsaoso 

4fim 

Wise 

i 

tseo 

sue 

UMWkeitMtmbad 

tJXO 

i7.ssa,coo 

40.000 

OSISCO 

to 

suno 

MOO 


Thb Thoy Pounp 0? 5,7d0 G.T, 

The Troj pound (83*04 C.I.) Is ^ of the iidnch cylinder, 
and was in existence in Babylonia at least 1,000 B.C. (Chapter III.). 

Its pint of 88*3 Gl. belongs to the Old English Wine measure 
(reckoned at S8’87d Cl. in 1824), and was in eaistence as early 
as the reign of Edward 1. 

The Troy pound came into general use in Moslem times as 
j Black double cubit cubed (the Arabic roll), aud is smd to 
have been presented to Charlemagne by the Khalif HarOn al 
Raclied A.D. 800; but it Is quite as probable that it was the 
Occidental pound of the heavier kind Umt was presented—vis., 
5,670 G.T. (diffVriog only 90 G.T. in weight). 

The pois de troie was probably the weight of 5,670 G.T. in 
the reign of Edward HE, and when Henry VIII. abolished the 
Tower iKiuiid and substituted the Arabic rotl of 5,760 G.T. It 
acquired the name of the Troy pound. The matter, however, is 
obscure. 























TABLE XXIX. 

C0UPAM6OK 07 Old BNnu»H Measures or Capacitv. (Taken from G. Buchanan's Tables.) 
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A gsilwi of Wine, ” as laid down in Act of Henry III. In the Wine nieosure, 128 gallons to a jnpeore sabsHtuted 
for IsC gallons. In the Beer measure 8 gallons to a firkin are substituted for (f gallons, and 2 barrels to a 
hogshead substituted for 1| gallons. 




94 EARLY WEIGHTS AND MEASURES OF MANKIND 


laisK Wbiohts. 

The earl^ Irish weights appear to have come from Rome. 

The tende (Petrie’s round Towers) weighed 10 pounds of 
6,91^ grains of coroa69»lS0 grains^ or 120 ounces (ungas) of 
576 grains. 

Another computation is 60,400 grains of ^vbeat, or 72 ounces 
of 504 grains «S6»288 grains. 

Tills pound of 6,912 grains is probably the Komon pound of 
5,184 O.G.T. 

"Ori^n of Currency," p. 180, gives the Irish system as 
follows; 


1 

O.O.T, 

“ Origiu of Cunaaoy.’* 

Scruple . 

Ounce 

s* 

18 

482 

1 grain wheat. 

B pin ginn. 

24 screapall. 

576 unga. 

Roman pound 

9,184 

6,912 


There were 82 crosogs to an uoga, giving IS’5 O.G.T. to a 
crosog, equal to ooe-fouitb of a ducat Thus, the original Irish 
weights were probably binary, on a standard crusog of 8 rati 
(see Table L> 

Thb Ekolish Mils. 

This b founded ou a compromise between the yard of 86 
inches, and the Belgic double cubit of 89*8 inches; the original 
Gudean cubit, 89'8 inches, t g uA s t B ^earth’s circumference 
having been given up; this makes the English mile 1,760 yards 
instead of 1,755, and 80,000 digits of '792 inch; consequently 
it is not an integral portion of the earth's circumference. 

The two systems coincide at the furlong: 10,000 digits of 
'792 inch equal 11,000 digits of *72 loch, giving a ^long of 
7,920 inches ■ 2S yards. 

The 22 yards to a furlong follows the Pyramid system, and 
does not now serve any useful purpose for linear measurements. 












A mw simple system, and one connected with the nautical mile, would be of advantage. 

The nautical mile is 2036*6 yards, or 6,080 feet, or one minute of arc; the ancient geometric mile or 
minute of arc was 3,OSO yards. 

It is suggested that tJie English mile should be S,000 yards, with a furlong of 350 yards, the fisthom 
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It will be observed thAt our present English system exActI; 
follows the ftneient eystem, If we Uke one-tenth of a link as the 
digit, &nd tliere are ull reasons for supposing that It has existed 
since Saxon times. At one time the mile may have been 
increased to 10 furlongs in the North of England and Si.’otland. 
In the north-west was the Gallic league of about ^.HOO yard** 
and in London there was a mile of .5,000 feet, probahiv from the 
Roman mile. 

Some writers have assumed that Gunter, In 1invented 
the chain measure, because he invented the ravnsaring instru¬ 
ment called the “chain." The acre, however, from very early 
times, has been a strip of land measuring I chain by 10 chains 
(or furrow-lung; furlong). 

TABLE XXXIl. 


Formation op tub Various Pounds prom the Tiires Ounces, 
432, *60, AND +80 0-0-T. 



Oiuvcaa 


1 

111 

IS 

U 

ij 

l« 

so 


SI'S 

OrtglBSl b4U 
VUBM ... 

OsBM«tre«sr 

m 

4.900 

SelnUft 

B^SkSllBC 

ym 

Roma 

«.«« 

ARU 

o.o\i 

Old 

Son 

7,m 

s,o» 

S,7<» 

^TSO 

ITott 

SmWC 

pw«4 


GOH'S 

ReiMe 

S,400 

Toww 

EUrtwd 

H«o 

7,400 

Te»or 

RoO 

y? 

4,000 

BuMa 








7 





Troj oubc* ... 

4M 

Towsr 

Arso 

Irv 


i/tO 

Troo 

BeeWb 

yiM 


p.m 

• 










L_ j 


Formation or Various Pounds from thb Ducat, 54 O.O.T. 


bb 

1 

128 X 84 0. a.T. S i.n i 0.O.T 
186x54 „ a6.760 

100x64 o W6.400 „ 

.ittao poond .. 

Boaan poQnd. 

120x64 „ a6.480 O.O.T. 

86x54 M »5,164 „ 


7 
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Formation or ths Various Pounds prom O.G.T. (ths 
&<dUSH P&NNV). 


Sceteh iron 

433 :< 32*5 O.G.T.«t,720 O.O.T. 
S54x „ „ a9M» 

201 Trov croQMa. 
2^ Old 

Kcaleai rotl 

SSOx .. .. «7.200 

16 Tower ,, 

Bsriwd bon 


15 .. .. 

SUir SAunri 

mx .. .. 

16 Old „ 

Tm* 

SStK „ „ s5.7S0 .. 

12 Troy „ 

T©w. 

240 X „ .. aAAOO „ 

12 Tower 


PREHISTORIC REMAINS. 

($46 Fergtttfon’t ** R*tde Stoiu MenumenU," (utd Petrie’s “ IndwfM 
Melro/ogy.") 

It might Tifttur&Uy be assumed that the cubits or units of 
meoAure used by the builders of the prehistoric remains would 
be the early culnts with wbidi mankuid were provided when 
they left tbe central home near Lake Van—vi?,, the cubit of a 
man, and the bushel cubit But though I find a close relation 
betR'eco all the cubits of prehistoric remains all over tbe world, 
1 cannot find any oonnectioa between them and the origiiial 
cuUts, or, indeed, with any early cubits. ’ 

My investigation of early weights and measures seems to 
bring out very clearly: 

I. The preliistoric remains of the world are comparatively 
recent, certainly more recent than the twelfth Egyptian dynasty, 
end jirobably dating from before the sixteenth Egyptian dynasty, 
the earliest originating in the vicinity of Babylonia, and others 
many centuries more recently in East Asia, Europe and America. 

1 The various cubits used all belong to one series, and are 
closely allied in a simple proportion. 

3. They are not derived directly from a cube aide of a unit 
i^olume, as other cubits are, but are proportions of the 18-incb 
measure. 

4^. One race has done tbe work ^1 ova tlm world, and that 
one race is the one which at the time of the Hyksos In Egypt 
brought in the use of the khar (or 18-inch measure). This same 
me, about the fourth century, a.u., appears to have brought 
the iji inch cubit, inch (Bdgic ft^),and Rnk of 7*93 inches 
into England from the East; this Belgic foot being also called the 
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Drusiao foot 0/ the Tungrl, records of which appear in Roman 
bistorj about ^0 B.C. 

The curious connection of preliistorie rocasures with one 
soother all orer the world must ha?e struck many investigators. 

Mr. F. Petrie (“ Inductive Metrology," p. 127) says of the 
Indian remains: '‘The fact of ^milar Indian and English 
remains both being very usually in terms of 0, 12, 18, etc., feet 
(as noticed by Colonel Meadows Taylor) does not necessitate 
their having been constracted with the same unit; and it so 
happens that ^e drclee of b, 12, 18, and 86 feet are 4, 8, 12, 
and 24 hosta; and also 18 feet is lO and 86 feet SO of the 
coounoncdt prehistoric British unit (21*6 inches), and the 6 and 
IS feet ore ^ and | of this quantity. Thus, the resemblance 
need not lead us astray, as it is shown to be accidental by 
inductive examination of the kindred remains Independeittly of 
each other." 

At (Mige Hi Mr. Petrie says: “It is astonishing to find that 
the average error made in laying out the earth>works by the 
ancient British was not more than that made by tlie civilised 
and cultivated Assyrians." 

At page 145 he points out thst the Assyrian cubit (21*8 
inches) found in £gyi)t, Persia, Italy, and Sardinia, is also 
identical with the early Christian Irish unit, and is the com* 
monest unit of prehistoric remains and the unit of Mexico; and 
he goes on to speak of the exact identity of the unit of the 
North American caound'budders with the Hebraic and Persian 
unit of 25 inches. 

Mr. J. Fergussoo is impressed witli the same idea when he 
suys (note 2, p. 91," Rude Stone Monuments "); “lam almost 
afraid to ^lude to it, even in a note, but it is a curious coinci¬ 
dence that nearly all the British circles are set out la two 
dimensions. The smaller class are 100 feet, the larger are 
100 metres in diameter," 

Thb PaxKirroRic ButLDcas* Systsh. 

The following is the system, so far as I am able to judge. 
The unit or base was the fathom of 72 Imjierial inches, divided 
into 4 cubits of 16 Inches, and further into 80 and 100 digits. 

Taking 80 digits to the fathom, they are in the following 
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proportion t 100, 85 9, 75, 96, 86 4,76-8, 90, 81, 80,120, giving 
tbe following cubits (in Imperial inches): 82 5, 18'75, 25, 
16 875, 21 *6, 17 28, 11*52, 20*25, 18*225, 19*8, 18*27, 

18, 27, 12. All those cubits arc in deRnite proitortion to one 
another, and have no connection with any of the building cubits. 

DSTtlVATlON Of THE 18-INCH CuBIT. 

In Table XVI., *'Tlie Ancient Cubit,’' i juropose a system 
which 1 term § Babylonian (GrecUs and British). § Babylonian 
oulno foot (S,592 Cl.) equals 1,728 Cl., tlic British cubic foot 
I have shown in this work (pp. 62, 65, 66, 70, and 72) liiat the 
cubic foot of either 1,728 or 1749*6 Cl- (80 ; 8J) existed in 
Greece, Italy, £g3'|)t, and Assyria, but the place and date of the 
origin of the l8-4nch c\ibit has yet to be discovered. 



TABLE XXXIV. 

RuDK SroNfi MoNUMBNTa Au. Over the World. 

Frojo Fei^sson’s “Rude Stone Monuments" ftad F. Petrie's "Inductive Metrology." Dimensions of 
cubits in Inches. Digit of 0*72 inch common to oil cubits. 
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6m Opp«rl*i doductfoo u to Aa^rua vMi, 31*6 ineim, p, 69 Mi buUdlAj oatnUof 27 itieliw, tnd Cyclopic 
ttst, 11*69. QrMce ud Ittl;. 





























CHAPTEB V 

THE WEIGHTS AJs’D MEASURES OF UTDlA AND THE PAR EAST 


BeroRE reviewing the weights and measures of Indui, it is 
necessar}* first to observe the conditioD of those of the various 
nutaons or races of the Far East. 

We may assume that up to socoe date, still uncertain (say, 
leOO ILC.), all Eastern nations have used the same primitive 
weights on the Ganda system (p. d)—via., India, Malaya, 
Burmah, SUm, Eastern Archipelago, China, and Japan. And if 
the less civUised portions of the countries are eaamiDed these 
(»wiitive weighU will still be found. 

The ]>rincipal succeeding infiuences are as follows: 

1. Tlie Aryan Invasion, with the Tower pound (or dbaranah 
of Manu), and a unit heavy weigltt of 640 Tower pounds, equal 
to 300 uld bon. 

i. The irruption of a race from Babylonia increasing the 
Tower ])onhd Co the Troy pound, as 15:16. 

Of the first we have instances at Rangoon, Pegu, and other 
places: 

TbeCaodj. aO.T. LhAr. 

{ 500 old bon, or 
640 dbarana (Tower 
pounds of 5,400 O.G T. - 5,456,000 - 49d'7 

Pegu . 15,000 licul (257J O.G.T.« 8,360,000 - 508*5 

Rajigoon. 15,000 tlcul(«88 O.G.T.)* 8,570,000 - 510 0 

Of the second we have tlie following instances, where all the 
subdivisions have been increased as 15 : l6: 



Prig lul filAftdifO. 
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EAST INDIES. 

Eakly EUcokss op Wsianre ajqd MsAeo&BB. 

All loodem vorks on Indian Weights and Measures quote 
the essay of Mr. A T. Colebrooke, “Asiatic Researches V./' 
(p. $1), for the ancient metrology of the Hiiidus. 

Ill tliis essay, Mr. Colebrooke gives the results of liis inquiries 
into the various records, which he quotes from the work of 
Gopdia EhatU, on “ Numbers and Quantities ” (a comparatively 
modern writer). 

ColeUrooke’s essay shows clearly that t))e ancient Hindu 
systems were binary and Ganda, and based on the Rati seed as 
a unit, but there is no record of the actual weight The use of 
the ?ula (SSO Rati), instead of 3S Rati os a unit indicates a 
somewhat late date for the records. 

He accepts Sir Willtruu Jones’s average of G.T. as the 
real weigixt of the Rati, which average U so ^ short of the 
averages of more recent authorities that General Cunuioghani 
proposed to substitute GT. for 

Kelly’s “ Cambist" (1821) gives numerous tables of weights 
in India, and makes the PuraJia, of 3S Rati, at from 50 to SS G.T. 

Mr. Thomas gives only the Moslem value of the Varaha in 
56 G.T,, both in " Numismata Orientalia" and in “ Fathan 
Kings.” 

Colebrooke also gives a detitious value of G.T. to the 
Rati as being in common use, and Don V. Queipo gives the value 
of the Rati at 0*14555 gramme (3*244 G.T.)&om Gopila Sbatta. 

We thus have the following for the 


VaLUS op the PuftANA. 



Hindus. 

^ \ T ■ G T - 

Uoalvas. 

1 Don V. Queipo ... 2*xS'2*4 ^ - 53*856 „ 
Kelly s “Cambist"... average ■ 53 „ 

Mr. Thomas ... — — 

1 Standard deduced from double cubit 
i cubed ... ... ... 54 „ 

1 

.56 G.T. 

56 G.T. 
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The weights and measures of India appear to be In a very 
tangled condition^ but the prindpal cause of confusion baa been 
the introduction of the number 7 by tbe Moslems as a multiple, 
and the cliange in some weights as 1 5: lo and as 9 : 20 . 

The changes up to the time of the Moslem invasiou are 
simply those that have hai)pcncd elsewhere, but the Moslems 
introduced very special changes. Tlie following are the several 
influences, with approximate dates: 

In early days : (l) The original ganda and binary rati weights, 
with the purana (dS rati) as unit. 

ISOO D.C. : (2) Aryans or Hindus brought in the (AO) and (200) 
systems with the dborana of 5,400 G.T. and revised Hon of 
6,750 G.T., all over India to Ceylon. 

600 zic.: (S) Scythic Turanian races came througli Northern 
Passes with old Hon of 6,^12 G.T. 

dOO s.c.: (4) Greeks brought in Attic system to West Indio. 

10 a.c.: (5) Tile Roman {>ound brought into BaeiHa and 
North-West India by Greeks. 

A.o. SCO: (6) Rude stone builders of Dekkan swept over 
India and the East, increasing the weights as 15 :1(i, introducing 
the Troy iiound- 

A.D. 1200: (7) Pathan Moslems bring in rotl of 7,200 and 
7,000 G.T., and multiple of 7, and increase weights as 9: ZO. 

A.n. 1500: (8) Change in weights under Shir Shah and 
^Akbar; and inti^uction of the Daim (824 G.T.). 

A.D. 1800 : (9) Gianges by British, cn rapjtoti with Hindu- 
Moslem usages. 

The beet records of Aryan influences are in Madras, because 
the rude stone builders and the Moslems have changed the 
weights and measures lu Central and Northern India. 

The Aryan money pound has completely disappeared, and in 
its place in Bombay and Madras U found the 2,56o rati (half a 
pint). In Bengal the money weight is aTolah of 225 (224*5) 
G.T., f of a ruitee of 180 G.T., and 820 to a rotl of 7,200 G.T. 
In Central India is the Hon—6,750, 6,922, and 7,000 G.T. 

NoTfc—When the Moslems arrived in India with the Troy 
grain it had probably already lost I per cent, of its weight, and 
the terms G.T. and O.G.T. cannot be used with any certainQf in 
many cases. 
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The Tkses Bass Wsiohts. 

There ai’e three weights ou whidi the weights aad meesuree 
and coins of India are based: 

l. The Pur,ma,S?r.Ul^^^^ 

S. The Karshn, dO rail i 

The Sataractics or Tanka, 100 rati; comparatively modem. 
Mr. Thomas Kiunisnata OrientalU/’ p. 6d) states that the 
arclimo |mraiia cun be traced back, aa a money weight, tn'enty* 
ilve centuries; it reafipears iu the money of the Brahmanio 
sovereigns of tlie Ponjdb and Northern India in tlie ninth 
century of our era. and runs throngh the enCiie Issues of tiieir 
R4jpAt successors, from whom it passed to the Moslem con¬ 
querors in A.D. J191> and continued till I4B8 under the name of 
“ tank,” nud has come dou'n to the present dny as the “ varaha," 
or " pagod»u’' The weight is given aa quite up to 5d G.T. Kelly’s 
“Gimbfst” gives thewmght as from 5S to G.T. I deduce 
the standard to be 54 O.G.T. for Hindus and 56 G.T. for 
Moslems. 

The karslia of 6D rati (the kat of Egypt), in its earliest 
form, ap^jenrs as the copper {la^a of Manu; but it also goes back 
to the time of the Greek Invasion of W’esterj) India, and coq> 
tinued up to a.d. I .*^4, and is still to be found as a division of 
the weights of Bombay and Madras, 

The sataiucdca or tanka of 100 mtl was probably introduced 
by the Vedic Aryans, and taken over by die Moslems ; H is 
found as a Mint weight up to a.d. 1S£4, and from thence to 
our time. It was tlie ori^pA of tlie tola, or rupee, and Its 
standard value is J6g*75 O.G.T. for Hindus and 175 G.T. for 
Moslems (aa 27 :28), the Moslem rati having a greater weight 
In later times it rose to 180 G.T., the rati being raised aUo. 
in later times the tola was computed at 96 rati. 

Gold, Sjlvcr, and Copi*e)i Wbiohts, shoh Cods or Mano. 

Silver, 

5 Rati * 1 Mashaka. 

52 „ «1 Dharana or Puia^, 

520 „ «1 Batamino. 
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Geld. 

S Eati * 1 Misha. 

80 u »1 SumoA> 

SSO „ m 1 PalA or Nishka. 

^ I Dharana. 

Cofper. 

60 Rati ] XATshApaps. 

It U to b« notod that the table of the code of Menu only relates 
to gold, sUveT; and copper weiglita; but tlie Atyaus had also 
commercial weights, do doubt the revised Hon of 6,750 O.G.T., 
and the bualiel measures. 

Th8 Wsioht op TH« Rati ck India. 

Tile ohginal weight, ns used by tlie Hindus and Aboripnes 
of India, 1 take to be the same as in Europe—vis., f } O.G.T., or 
1'687.'' O.G.T., and lunongst the Moslems as 1*75 G.T. This 
latter weight («1‘75) is taken by Mr. Thonma in his work on 
weights and measures of India. These two weights are as 
S7 : S8, if the .56 grains are taken as old grains Troy. 

The reason of the difference appears to be due to tlie use of 
tlie Troy grain by the Moslems and tlie multiple of 7. 

The Moslems came to India using a rauHi))le of 7 and the 
Troy grain; if tltey wished to adhere to the 62 mti, or .54 G.T., 
they could only do so by raising the rati or lowering the grain 
TVoy, and they chose the former. And 56 G.T. is the nearest 
appro8«h to the unit they required, raising the rati from 1 *6875 
to 1 *75 G.T. The result is that the revised hon of 6,750 G.T. 
became exactly 7,000 G.T.—equal to our Avoirdupois pound; 
and the question presents itself whether the Moslems did not 
already use the 56 G.T. for the purana whilst in Europe, end 
thus pass it on to Western Europeans, for we find in Egypt 
(Clikapter VI.) that there also was a pound of 7,000 G.T. 
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Indian Wbiohts and Indian Miusvitu. 

Tbe g;en«r&I view of writers U that owing to conflicting 
introdoctions of cnoosures by various races from the North-West 
and Eastr tile people were forced to go by weight only. 

This, however, U not & correct view. Measures of capacity 
are still to be found all over India, and iu all the records ol 
weiglits and measures, eacept tbe Code of Monu, measures are 
to be found. 

The measures in Madras were cylindrical in ISSl (Kellys 
" Cambist ")> Murray's "Guide to Madras, I8R6/’ still gives 
the measure of 64 gallons or ooe quarter. Imperial measure. 
Iq fienga! and Bombay, also, the Euboic talent of 1 bushel was 
recently in existence as the Man of 40 double pounds. 

In Northern and Central India cubic measures have been in 
use, based on the double cubit cubed. The single cubit cubed, 
or charie, being the limit. 

I'he Moslems la some parts of India added ^ to the weight 
of rati, and in others they added ^ to the pound or to tbe talent, 
increasing tlie 2,50^ Cl. talent to 2,880 Cl., the talent of 
the Black cubit, so that much confusion has arisen under the 
Moslems. 

The caduva of Ctkala was a measure of capacity (Cole- 
brooke's “ Essay," p. lOl). A cubit cubed of 7 palms (or S8 
fingers a side) is spoken of, which ap|>arently refers to the 
division of the ^amid cubit If, however, the bulk of the 
cubit cubed was increased by ^ from 2,59^ Cl., as seems prob¬ 
able, it would have given the talent, 2,880 C.I,, of the Black cubit. 

It seems probable that the cubic talent was divided by 10 ou 
each side into 1,000 parts, so tliat the cadava was 2*88 C.I., 
or y'j of the rotl of 7,200 O.G.T. With this dediual scale for 
the division of the talent there may also have been the binary 
division by 1,024, 

The Man (Maond) and tkb Sesn (Sin). 

According to the Market system in India, the Mm and tho 
Setsr vary in wdght for every article sold, as well as In every 
market. But yet there Is but one tUmdord of weight in the 
bazaars, the British Indian man of 100 pounds Troy. 
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TAe Basaar Slattdard,^A seer of 60 toUs (of 380 O.T.) 
equals 14,400 O.T., 40 seers ^vin^ & man of 100 pounds Troy. 
There are also loc^ standards. 

The seer is the comiuon weight in use in the retail trade of 
India, but the wei^it varies in diferent parts, according to the 
source from which the local standards have been derived. In 
Northern and Central India the man weighs 40 seers, or SO 
double seers. In parts of Southern India the man weighs $S 
to seers. The man of Northern IndU was originally one- 
sixty-fourtb of the Pyramid double cubit cubed, or half a bueliel. 
In Southern India 'die seer is also a measure of capacity; it is 
8 palam of 10 varaha, equal in weight cf water to 4,830 O.G.T., 
or 3.560 rati. 

In Cenbal India the original seer is two revised hon of 
8,000 rati. Eighty Sataractlca of 100 ntiB3x4I^ tolas of 

nearly. This may account (Kelly’s Cambist”) for 41^ 
rupees of 96 rati to a seer, equal to 4.000 (84)84) rati, the 
revised Euboic pound. Ihus the Moslems have managed to 
preserve the ancient weights in part of India. 

The local weights of India teem with connections with ancient 
weights, and the tables (pj). 105 and 114) show the variety of 
sources from which the standards are derived ; yet it is only in 
the Malwa district tliat the old 16-ounce pound (of 6,91 S O.G.T.) 
still prevaib. The baees cf tlie weights throughout India, except 
in the Aryan north-east portion, are tlie ganda weights.^4, 3L6, 

864 O.G.T. 

Thb RrsB m Weights, and ths Dak or ths Bscon ov Akbar. 

The dam of the time of Akbar was a copper coin weighing 
5 tanks or I tola. 8 mashas, and 7 ratis (Abbl Fayl, a.p. 1550). 
This, at 186 G.T. to the tola, gives to the dam a weight of 
538 5 G.T. (say. SS4 G.T.); but this is reckoning the dam at 
l67 rati, whereas It was, according to other computation, 
l60 rati or S tanks (see Table XXXVII.). 

There is clearly a discrepancy in the various descriptions of 
the dam, and the only solution of the difficulty to my mind is 
that the dam was originally S34 G.T., a paua or free weight 
brought from Bactria; and that with the early weights of Akbar 
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it WAS ]€7 Mtiof 2'9^75 G.T., but that when Aklwr raised his 
weights to tilt Attic staDdard it took its place as 1(>0 rati of 
2*025 G.T., or 5 Unk$ of 64'S G.T. (the Attic dracltma). 

A few years ago it Bacbian gold coin of Eiikrat)de9(185 B.c), 
of the weight of 2593*5 G.T. (2,592 G.T.) was discovered, being 

of the Attic talent of G.T. It may, therefore, be 

assucaed that the Moghuls brought with them from Bactria the 
paifft of 524 G.T., called a Dam, which Is of the Attic talent. 

In Table XXXVI1. (p. 114) the following changes in weights 
STB shovoi: 

Col ana. 

1. The original standard of the Hindus, p. 4, The rati in 
USB. 

II. 'Fhe ori^nnl standard raised by Moslems 9 • 10. A 
raised rati in use. 

III. The origiual standard raised by Moslems 9 • lOj and 

advi>tedby British 1508. 

IV. The Moslem rendering of original Hindu standard as 

22 ; 28. Grain Troy in use. 

V. Weights raised as 25 : SI in reign of Shir Shab. 
Raised rati In use. 

VI. Weights raised again to the standard of Attic taleut in 
time of Akbar. Raised rati in use. 

VII. Weights raised again at an uncertain period, from i*ecord 
of Indian weights and measures. Late Moslem 
standard. 

The following arts the principal systems of weights and 
measures found in India: 

1, In Madras U the uuit weight of 80 puranas (2,5A0 rati)^ 
half s (lint or a gill (see Revised Euboic, Table II.; p. l6); 500 
of these (8 cubic feet of water) go to a Madras catty. This catty 
is also found raised as 9: 10 . 

2. In Central India is revised Hon of 6,750 O.G.T,, and 
in some parts 7;000 G.T.; 800 of these go to s catty. 

8. Tile Moslem Arabic rotl of 7,200 O.G.T. is also fouud in 
Central India; 500 of these go to a catty of ];0(X> jiounds Troy. 

4. In Bombay the Roman pound (5,154 O.G.T.) of 80 dinars 
or Attic drachmas was recently In use. 
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5, The pounds cpf Shir Shah and AkW are founded on the 
Koman ^>ound. 

6. The bushel measures of (^4) and (Sb) systems are found 
all over India. (Table 1., )>. 14). 


Tiie Wbjoht op the Catt\'—Commercial Weight or Ihdia. 


I. Centro] India and Madras, 500 pounds Avoirdupois (nearly). 
8. Bengal and Bombay, $00 pounds Avoirdui>ois and l,6oo 
pounds Avoirdupois. 

All other weights ate respectively multiples of tire Homan, 
Attic, and Troy pounds, and Arabic rotl of 7,800 G.T, 

(1.) A and B, 500 pounds Avoirdupois. 

(1.) A Central Zxidia. Ganda reckoning. 

Tlie catty* (4)* X the old ounce, $18 rati. 

„ *4,096x.^1t ratL 

,, - 400 X.%] SO rati (tlte pint). 

HOOuf ^**"*)* 

" * \the seer. 

„ * 500 pounds Avoirdupois (nearly). 

(1.) B. Madras. Pagoda reckoning (Aryan). 

The catty or candy * 64,000 varaha (SS rati). 

„ . SOO X 60 varaha. 

/2.560ratL 

„ * 500 pounds Avoirdupois (nearly). 

80 mans to a catty i therefore, tiie man of 85*0 pounds Avoir* 
dujtois—SO pints* B.SOO varaha. 


(8.) I,6o0 pounds Avoirdupois (also 600 pounds and 
3,800 {)Ounds avoirdupois). 

Bombay and Bengal. 

The catty * (40)* x 100 rati (the Sataractica or tanka). 

(100 rati, 

„ * 54,000 X ^ or 16H*75 G.T. standard, 

l^or 175 00 G.T. Moslem standard, 

„ — 1,600 X 4,000 rati (or 6,750 G.T. standard, 

or 7,000 G.T. Moslem). 

„ »1,600 jtounds Avoirdupois, or Moslem j>ounds 

or bons. 

The man in this case* 6,800 tankas of l66'75, or 175 C.T. 



CkANORS in THB WoOhT OT the KaTT under MoaLBK iNEIUBWCBa 
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From th^t cases we may derive the inference that the yn«*n 
in India is d,S00 units of weight, and the following table wlU 
show that this is so: 


U>a. O.T. 

■S.MO X (4 {TmhA> 

> „ xU8*TA(andut>Bka^ 

> „ xmo 

• „ X *e9 (dlfiST) 

> „ xUJ.<fr (/rakb» pooadj 

• „ xiSQ (n^M) 



httMla) 

(BmgBlMA) 


MDiMO Caatni iBdlA 

MOSOOCntnllaSift 
sorseofiMB^ 
sss.au ABle ttlttt 

S76,COO I» lb. Trof 

m.4ooafa&8bb 
tniOCQ us*dtA OUna, el« 
TK.OOO BfaMk nWlMnc 


» old Hoo, or SQjiBtt. 
SO nftMd Sob, anbole 

SO lb. •«. ov MooUxB. 
SOBewM lb. old.ie* O.f. 
«OAkWlb.efS,7S«O.T. 
rSD Btoeollb.olt.SoaT. 
I AdoptadBntU iBdl* 


40 tf«r lb. of 6,700 9.T. 
ol«. inTro7lb.»fS.tB0 9.T. 
me lCOroO*e(?,OfiOO.T. 


SSKfi. 


The seer for g^d and silver weight In India (eKcept in pa rts 
of Bengal) is about 2,560 rati, or 4,520 G.T. 

The following are instanced (from Kelly): 


Bangalore, Mysore. SO Babadry pagodas 4,SS7 

Ma^ra, S. Cvnatic. 80 pagodas ... 4,460 
Bellary, Ceded territory. 24 roi>eea ... 4,280 

Maaulipatam, N. Ciccars. 24 tolas ... 4,296 

Palomcottah, S. Carnatic.4,551 

Seriiigapatam, Mysore. 34 sutt. rapees... 4,348 

Ahmedouggor, embay. 34 tolas ... 4,521 

Trichinopoly .4,167 

Poonab, ‘belrkas. 34 tolas . 4^600 

Bombav. 34 tolas.4,388 

Mangalore. 24 tolas ... ... ... 4>S88 

Ponmeberry. 34^ tolas.4,398 

Average.4,344 

Standard, 80 pagodas at 54 G.T., or 
24 tolas At 180 G.T. .4,320 


Wbights of Various Tolas (96 Ratj) (from KelJy^ 


Bombay . 

178 

Auningabanda ... ... ... 

179 

Scindy, Malabar . 

... 179 

MasuUpatam ... ... ... 

... i79 

Ballary . 

... 176 

Jauln^, Nisam . 

... 184 

Surat ... ... ... ... 

386 

Ahmadnnggur, Bombay . 

... 188 

Malwa ... ... ... 

190 

Poona, Dekkan . 

... I9J 

Abroedabad . 

... 198 

Average. 

284 
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Exakmu. 


Bangalore, Madras (Gold and Silver). 



Pnpoaad 

Q.T. 

Eaily. 

G.T. 

Fanam. 

6 

5 87 

Pagoda . 

54 

52*3 

Adporde ... ... 

540 

523 8 

Seer. 

4,880 

4227*0 


Bellary, Ceded Territory (Gold and Silver). 




?repe«ad 

Siaadard 

G.T, 

EsUy 

O.T. 

] 

Canteroy fanam ... 

6 

5875 

2*5 

Mass . 

15 

14*687 

9 

Baliadrr pacoda ... 

54 

52-875 

SO 

Thollam. 

180 

176*25 

720 

Seer . 

4,320 

4230 0 


Southern System, “ Patban Kings," p, 284. 

1 . Gunga, or rati. 

2 . DugaJa. 

4. Chavala, poDam, fanan. 

8 . Dbarana. 

l6. Mona, pratapa, made. 

SS. Varaha, him, or pagoda. 

MADRAS. 

Both in lipoid and com, and in cominercia] measures, the 
Moslem increase of \ holds good, added on to the ancient Hindu 
measures in many cases. This eao be clearly seen in commercial 
measures. The liquid and com measures are old cylindrical 
measures, the heights and dJameten of which hav>e probably 
been increased. 
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In Madi’U the old standard for the seer U i,SiO G.T. for 
^Id and silver sod commercial weights. The candy is 800 
seers of 4>,S75 G.T. In Malabar the vis of 5 sects weighs 
SI,080 G.T. Amongst Moslems the seer reaches 4,480 G.T. 

Madras and Malaoah Wriokts. 


CcmmercUl M.und 




Propoaed 

dtaaoard, 

O.T. 

Heals ID. 

O.T. 

Old Hon 
500 
10,OCM5 

Vamlia ... 
PoUam ... 

1 Seer 

5 Vis 

40 Maund ... 
800 Candy ... 
]6/)00Garce ... 

1 

56 

.560 

4,480 

SS,400 

179,200 

8,584,000 

71,680,000 


Cyundric Mbasurbs. 


I Pn>]iOMd 
j Standard. 

! G.T. 

Hwlam. 

Com aad Uquid. 

0»peh and 
Diam^r laside, 
ifi luelMa. 

OUock ... 

... ] «,700 

2,800 

_ 

Puddv ... 

fil,600 

22,400 

5088 

Maro^ ... 

... ' 172,800 

179,000 

10*0616 

Parab ... 

... • 864,000 

896,200 


Candy ... 

... , 8,456,000 

8,584,000 

17-205 

Garce ... 

... ? 69,180,000 

71,680,000 

— 


MarcaUTdO Cl. 

Candy » 64 gallons for milk. 

f-. English quarters nearly. 

Uarce ■ pounds Avoirdupois. 

This candy la given as 6 4 gallons, or one quarter, but it only 
appears to measure dl'S gallons, or 51S revised Hons, or 8 cubic 
f^et It is }wobably a very ancient measure. (See page 8.) 
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NoftTUfiOK ClCCARa. 


Casdj, 250 galloiu (Rell^). 
Grain Measure (Mesollpatam). 


( 


G.T. 


I 

so 

400 

Arsolah 

Solah 

Zavnh, Seer... 
Mannica 

Maroal 

Candy 

Garce 

4,500 

9,000 

18,000 

S6,000 

216,000 

17,280,000 

86,400,000 

250 gallons. 
10,000 pints. 




Garce, 90 hundredweight-70,560,000 G.T, (Kelly). 
Grain Measure (see Madras Comiaerdal). 



O.T- 

Chattaeh ... 
Pwe 

Seer 

BuIUh 

Colagah 

Marcal 

Candy ... 

Gaiee 

900 
S,600 
14,400 
28,800 
115,SCO 
172,800 
8,804,000 
69,120,000 

10,000 old Hon. 


The lower values in these tables are Moslem. The upper 
values Indicate the influence of Northern races, using the old 
Hon aod pint. 
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BOMBAY PRESIDENCY. 

Bombay Cowhsrcial Weight. 

Candy equal* 560 pourxd* Avoirdupois»3^80,000 G.T. (Kelly). 



Original— 

Raised by 
Moslsms. 

Q.T. 

10 ] 

O.T. 

Pice 

144 

160 

1 Seer 

4,380 

4,800 

40 Maund ... 

172,800 

198,000 

800 Candy ... 

3,456,000 

8,840,000 


AHUEDIdUOOUa Goto AND SlLVBR WeIOHT. 


Seer equals 43£l'd G.T. 



Drv Bombay. 

Maund equals 2 S pounds Avoirdupois^ 196,000 G.T. 
.Candy equals 3,9^>000 G.T. 




Original— 

Rsiaed ibr 
Ucelems. 

Rati. 

0,T. 

10 ] 

G.T. 

_ 

Tipree... 

2,000 

3,373 

3,750 

1 

Seer ... 

4,000 

6,750 

7,500 

4 

Adowla 

16,000 

87,000 

30,000 

64 

Parah 

256,000 

438,000 

430,000 

518 

Candy ... 

8,048,000 

3,456,000 

8,840,000 
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MRAscjfie FOB Rrcs or Bombay. 

MorAliea25 ^S^chester bashels^ 18,500,000 G.T. 

(Etlly states tb&t a candy ^urIi) tlie above—probably an error.) 




Piopcecd Origifial— 

With 15 Tvpm 
to Adowla. 

Bati. 

G.T. 


1 

8 

Ido 

1,024 

1,000 

4,000 

Tipree... 
Seer ... 
Adowla 
Parah ... 

Candy ... 

Morah ... 

1,000 

2,000 

16,000 

820,000 

2,000,000 

8,000,000 

1687*5 
3,37.5 
27,000 
540,000 
f3,456,000 
18,875,000 

I8r500,000 

Meslem 1,800 
„ s,eoo 

27,000 

540,000 

.8,4.56,000 

3,375,000 

1S,500,OC» 


This latter table of weights adheres to tbe origiiial mtl system, 
escepttbat 15 t(i>rees go to the adowla instead of l6,in order to 
make the lower weights accord witli the rui>ee. Evidently the 
grain Troy has been used. * 

Tbe original tlpree 1$ evidently 10 sataractiea. 


BOMBAY. 

Msasurbs of Capautv, 

5 Quarters, or iO Bushel Measure. 

In the Province of Aurungabad, Bombay, there are several 
eitiea where (1827) there are seers of 2i pounds Avoirdupois, 
64 8een> to a man, and 20 mans to a candy. In others tlie seers 
are or § 'pounds Avuirdupois, with 48 or 96 seers to a man. 
Tbe candy is 3,200 poujids Avoirdupois, equal to 5 quarters or 
40 bushels. 
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B(>uuav. 


Mm). 

HEQS 

Founds. 

1 FoOBdA. 


9 

<hiiwl7 1 S.tOO 

it 

Itsa 

100 0 0 

Rmt 

S S 0 

Stsadard. 

4» 

s,nM 

«s 


140 IS IS 



S ft 7 

CliUAdiM. 


M i S,1«S 

. 

AA 

1« 10 0 



S ? 0 

P]ad«r«. 


M S.ftSS 

II 


14T 10 0 



S 4 14 

JftteUMlr. 

AA 

s,m 

AS 

Sa 

IQS 4 0 



S S IS 

r«lMA. 

BA 

,! sin? 

AS 


lilO 13 S 



9 6 31 

HMmUano. 

S A 

>A — 

SO 

Sa 




SOS 

• 

A» 

I t.m 

«t 


I#) 0 0 



1 10 0 

StaadAid. 

AA 

m 1 

Hi 

Ksm 

010 0 0 



S 4 01 

BAlsAvak. 


\f\.m 

4S 

UsuDd 

MOO 



1 U Q 

) 


'<S.M0 

Ci 

AA 

ISM 0 0 



• 

[teOBM. 


«lMBD 

4ft 


144 0 0 



SCO 

i 


1 


BENGAL AND CENTRAL INDIA. 

The values of the seers diiTer over 3 per cent., Hnd as the 
rotl of 7,200 G.T. and j>ound Avolrdiij)Ois of 7,000 G.T. di§er to 
that amount, It is not easj to determine to vhat tliey belong, 
seeing that both pounds are Moslem. The weights seem to run 
generally SO seer to a maund, giving either 40 i>ounds Avoirdu¬ 
pois, or 40 rotl, equal to .50 pounds Troy. 


KtzAu’s CovrrreY. 


)« ObftHwkft 

4| IS 

IS 


MiOAd <40 SMt) 1 

Sm 1 10 s 

' afaBAdnoenr 

St s» 1 

„ t )& IS 

.. SOI 

' S^dnbAd. 

1 jAUICAtl. 

Al AA j 

,1 SOI 

BAKoadrAbAd. 


Malwa (Bsn'Gai.). 


RopMB. 
M8«Ujaeb7« 
SDeiMp4i ... 

a oufW 
seAas«*M ... 
IDCAi|1ie ... 
«s8tlLiShrw 

MOoiM' •• 
SosA&Shr* 

Sk I }„ 


HAuai (j0 Mr) 'Mauhm 


S tem) 

Mr) 


HAObS 






■cw) 


UaubM 


aiMsdiY 
OMe) ' 
ISOM?) I 
UinHeBa4i 

IX 

t 

lx 

(IS »)Ma4*) 
(IS iMUMbi) 




SMr S 


S S e I MO«A. 

I 14 IS BbopaL 
1 14 10 BbeW. 
t 0 (Q loder*. 

I » ^ K*l«a. 

1 U IS KaIt*. 

' iluodUMT. 
i Oiubla. 

I 14 IS) ^ PATUbgaur. 
I It S{ S UB\ut««r>b 


li 10 


Bombay. 

BupM 

BO AaIcom ! Kau4d («l Mr). CAad^n) msoBa) 

so „ . mMr}[ .. (jVioAiiedu 

SO BboptJ ... i (40 Mr) (llAuaAS(4 wusdi) 


8«r 1 IS S PooM. 

„ 1 IS « J&aklulr. 

„ 1 14 U Bslniwifa. 
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1 suggest that t)iu seer of two old Hon, or 8,19^ rati, divided 
into 1$ chatUck of 512 rati each, was the old primitive measure 
of the people of Ben^, and that the SO seers to the maund 
was the simide multiple by which a Northern intruding race 
introduced a unit of half a bushel. Twenty maonds of 8>19S rati 
equal id quarts of 10,840 rati, or half a bushel 


Bsnoal and Calcutta Wbiobts and Mbasurbs: 
Gold and Silvbr. 

Calcutta. 


4 

1 


a.T, 

1 

Dban . 

0*5625 

82 

Massa 

18 

1 820 

Sicca rui>ee 

180 

j 884 

(Shekel). 

216 

^ 400 

ToU . 

225 

^ 82 X 400 

Rotl . 

7,200 


Kelly gives 824*58 G.T. per tola. 


I doubt whether there was ever auy ancient gold and silver 
wught of Eastern Bengal i these weights are probably of recent 
origin. 

The gold and silver weights of Malwa Surat appear to 
follow another Moslem system, 56 G.T. to the purana raised as 
28:81, or to 62, giving a rati of 1*9375 G.T. 


Batk 

SwU. 

Sfrtwaud. 

aunt. 

O.T. 


rwat. 

O.T. 

Ahasd- 

O.T. 

1 


iwns 

I'M 

i-m 

I'W 

I'M 


s 

Vil 


&*« 





8 

Nmm ... 

li-S 

1»*6 

U'«» 

M'9T 

1«*T 

!«'»« 

M 

TeOA 

iwo 

UT't 

two 


:C8'4 

IM** 

88x«e 

Swr ... 

asloo 

eute 


_ 

4ino 

were 


An examination of these weights will show that np to the 
tola they follow Coluom V., Table XXXVII., of the weights of 
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Akbar, but vary in the multiples of the tela. Poeiu and 
Ahmednuggor incljnc to tbe 4,320 O.T. 

BsNoaL. 

Grain. PdUe 9^j U- Av. (KeUy> 


Poalble. Pnfaabla. 

O.T. G-T. 


1 I CbatUck 
5 I Koonke 
20 I Raik 
1 60 I Pallie 
6 — Maund 
jO ~ Soallee 
iO Khahoon 


Kelly gives the p&llie at 65,563 G.T. Two suggestions are 
given for this weight. 

Liquid. 



Chattack . 
Pouab , 
16 Seer 
64 — 

640 Maund 


.. I 900 

.. ' 3300 

14,400 
.57,600 
.. I 576,000 


5 Sleca rupees 



This weight agrees with Kelly’s record, and can be used 
a standard for tbe grain weight, wheat and barley | lighter. 

Commercial. 



Sieea . 

1 

160 

— 5 

Chattack. 

900 

1 60 

Seer . 

24,400 

40 — 

Msund. 

576,000 


Kelly gives the seer at 14456.0 O.T. 
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The fbi’egohig three tables appear to be ondent. The 
raauud, originaJly a bushel of 540,000 G.T., raised at some 
period as 15 ; l6 to 576,000 G.T. 

The following table gives tbe i^ecorded scales of weights 
during late Moslem (Moghul) period. Value of rati 1$ oot given, 
and l-fiSTS G.T. is proposed, as It gives nearly 100.000 G-T. 
to a man. (“B<U»r's Memoirs,’' p. 5S2, a. 9. 15S6; ‘'Pathan 
Kings," p. 2S2.) 


OTWwTnr. 



*' 



fMte 

IMk 





O.T. 



1’9I7S 

1 

Tlib ^itu 5)7 ths rad ia Shir Shah’s and 



Akbar’s tiiDS is giraa m ^'Pathoa 
409. 

16'fi 

1 

Hasha. 


89 

Tang (tank). 

77*5 

40 


lUD 

98 

Tola. 

/sao4 0 
xaoo'c 

98x14 

SMrlOC.l. HalfUis Bosphoreupoond. 

100.000 

98x14x40 

Uaa 400 0.1. 

1,900,000 

12 Mans 

Hsns 4,800 01. 

10,000,000 

100 Uaoa: 

Uani 40,000 0.1. 


Latsr Indian and Foubion Wbiohts. 

From the Haft Kulxuin, “ Pathon Kings,” p. 22S, note. 
The hobbat is assumed to be the Troy groin in this case. 


roMUo 

0.<I.T. 

Babbats. 


89 12 

Ml'04 

018*4 

mo*8 

1 

1 

4 

8 

4B 

808 

010 

8,120 

12,940 
92,900 1 

1 

1 

Habbat {a grai^. 

Karat. Carob C^siattea). 

Tang. 

Dirban. (This is tha valiw of ths deirbam in 
Trey jpaios). 

Wiyal. (This misoal nuis 60 to tko pcand 
Inscaad 0798). 

Astar (44 misoab). 

Ouucfi (7i Dlsoalal. Probably 8184 {jV Reman 
and liaoUriao poond). 

Kotl (i>ouDd}. Tna ncareet Uoslom pound is 
ebs 8220*8 Irak noood. 

Han. 

Kailajat. 
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LiNSiKR Msabubk, 

The only imitg of length likely to have been in use in India 
in early times are the cubit of a man (about 17*66 inches), and 
the geometric cubit of 19*75 inches. The iodian weights do 
not indicate say other cubit UDtil after the invasion of Alexander 
the Great 

The rude stone oaonuments (CliapUT IV.) and the cares of 
Elora show ^at there is a probability of the rude stone builders 
having brought in a cubit connected with 16 inches. The 
Moslems probably brought io Persian and Babylonian units, cer¬ 
tainly the Black cubit. 

The old systems will be found to prevail in many {>arta of 
India (pp. !S1-S4 and Table IV. ^ The name *'hastA " (hatli) is 
still used for the cubit, which is now divided into ^4 onguls 
(digits), giving 96 to the fatlumi; but General Cunningham 
(“Ancient Geogr£^>hy of India," p «57S), states that in early 
times there were 25 anguls to the cubit If so, the old Iiasta 
may have been the ancient geometric cubit of 19*75 Inches, altb 
the *79019 ineh digit giving a Moslem haata (of onguls) of 
18*96388 inches. In many parts of India the luista is about 
19 inches. 

The hastn has been estimated by various authorihes from 
17’S to over 30 inches, and the results ore so inconsistent that 
it seems probuble that the cubits 17*66,16, and 19*75 inches have 
been taken together os one. 

We may leam something from the length of the Moslem 
gas (as regulated by Moslem rulers in the sixteenth century). 
The coin Sikandar Lodi was a Moslem digit in diarocter, and there 
were 41^ to a gas. AAer careful measurements of these coins 
in recent years this gas is coniputed to he almost exactly 
SO inches, gi^'lng a digit of 0*738 inch. This, at S4 digits to the 
hosts, gives a cubit of 17*353 inches for that }>eriod (“ Pathan 
Kings," {>. 372); and at 25 digits to a cubit, 16*075 inches. 
Several authorities assume the hosta to have been 16 inches. 

The Moslems were apt to combine the use of old weights, 
weaving them into incongruous systems, and it is suggested 
that the 41^ digits of the go^ 1$ only a means to an end— 
41^ X 60 ■ 3,490 - 2,500 (nearly) This ga* of SO inches may 
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be ^ of the Persian gareeb, one qaarter of the Babylonian 
sUde of 10,000 digits of 07S75 inch, teii stadea to a minute of 
arc (see p. 50). 





Digit 

loot. 

Digit. 


_ 

1 

Greek digit, 0*7275 


1} 

I 

41} 

80*852 

Gareeb 

00 

60 

3,500 

181875 

Babylonian stade 

360 

240 

10,000 

7275*0 


This is merely given as a possible solution. It seems a safer 
plan to take a longer measure than the width of 42 coins, how- 
evm* Carefully they were measured. 

It has been mentioned that the cos or league of 2,000 fathoms 
existed in India, 10,000 cos to the circumference of the earth, 
giving a digit of 0*79012 inch (pp. 21-28). 

Now, it is laid down in the Ayin-i-Akbari (c. a.d. 1594) that 
the cos contains 100 cords of 50 gas, or 400 ban of 12^ gas, 
giving 5,000 gas to a cos, the gas being 41} Moslem digits. 

By substituting 24 anguls of 079012 inch instead of 25 to 
of the hasta, we get a recent Moslem cos of 151708*04 inches 
In the following table: 



laeb. 


1 angul ... 

24 anguls * 1 hasta ... 

25 „ “ 1 cubit . 

4 hastas ■*! danda ... 

10 hastas • 1 ban . 

2,000 dandaa^l cos . 

0*79012 

18*96288 

19758 

75*85152 

189*6288 

151708*04 

Fathom 


Ibis gives a gaa 50*84 inches, as compared with 80 inches 
fro m the Sikandar Lodi cmns, and a digit of 073 inch. General 
Cunningham makes the digit 0*73976 inch ('* Pathan Kings,” 
P* 























CHAPTER VI 

OOlfPARISOK OF WEIGHTS AFH MBISURES GIVEN BY THE 
PBIKOlPAL AUTHORITIES WITH THE STANDARDS DERtVE0 
‘ PROM THE DOUBLE OUBIT CUBED 

WtlOHTS. 

All principal anthorities a^ee generally in the preportlOQii ot 
the various talents one to another, but no solution has as yet 
been given for the many discrepancies which enst between the 
various systems and weights put forward, differing as touch as 
S per cent. It is proposed in this chapter to show how the 
discrepances have occurred in weights which must all Iiave been 
derived from the double cubit cubed. 


SoDOCES SKOM WHICH WSIOKTS HAVE DfiBN DeftCTBD. 
There are only four sources: 

(1) The original cubic foot of 1,769*472 C.I. and 1,7 28 C.I- 

(2) The Euboic bushel of 2,211 *84 CE. and 2,160 Cl. and f. 

(3) The Eginetan cubic foot of 2,592 Cl. and |. 

„ The Attic cubic foot of 8,888 Cl. and derived from 
Eginetan. 

(4) The Gudean talent (late) of 1,800 Cl. 

„ The Black Cubit cubed of 2,880 Cl., derived from 
the Gudean talent. 

From the above the following mlnas are derived, given in 
Table XL. in the same order. The mioa of taleot is due to 
Roman reduction of frota 100 to 96 drachmas. 
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TABLE XXXVIII. 
Old Grains Troj. 


OnriniJ 

TaJMita 




vhr 

A 

ri* 


lUtctMC. 

* 

ftoio. 

Bniueh. 

m.vK 

80 

0.760 

7,300 

6.812 

6.400 

4,820 

/540,MM 

100 

64876 

8.000 

8,640 

6,750 


\40S,000 

76 

6636 139 

8.750 

6,460 

6082*6 

4.060 

/M3.CKN3 

130 

10.136 

10.800 

10,868 

6,100 

6,480 

\1«,CKI0 

00 

759875 

6.100 

7,778 

6,076 

4,860 

/ 886.600 

72 

8,076 

6.480 

6,220 8 

4,860 

8.888 

^ 301,600 

64 

4598 35 

4.880 

4.666*6 

8,64S 

2.816 

460,000 


7081-25 

7,500 

7,200 

6,626 


720.000 

ij. 

11260 0 

13,000 

11.6« 

8,000 

7,200 


The rainajs in tlie coluinn under ^ are tho 0 e quoted by 
Robertaon, whilst those under are those quoted by Hultsch 
and Petrie (“ Encyclofuedia Britannlca’'). 

There are also two other sets of minas derived directly from 
the double cubit cubed—vis.: 


6P984 0-G.T- ,V{nf 

7000 0 O.G.T. ,5^ 


69,984 CL 
70,000 Cl. 


^ving pint. 


Table XXXIX. shows that the original minas are the pint and 
portioos of pint measures quoted by Robertson. It is not clear 
how he arrived at them, for he only calls them a/jproxiTruiU 
slAfidanii, whereas they are absolutely correct, as can be seen 
their derivation from the plot of 5,000 rati. The minas 
quoted by Hultsch and Petrie are not older than the Roman 
Empire, unless the Romans took their reduction of of a mina 
Imn the Bast 

The minas deduced R*om dividing the double cubit cubed by 
2,500 may have any age assigned to them, but they probably 
came in with the Black cubit The 7,000 G.T. uiina is found In 
India, and is our Avoirdupois pound, but there is no record of 
any early origin to it See Articles Money—Weights and 
Measures," by Professor Kennedy, and ** Babylonia," by Professor 
Hommel, Hastings’ Dictionary of the Bible." 










TABLE XXX2X. 

5>x VAaiBTies or thb Four PriKciPAL Talsnts of Latsr Tihbs, dbrivsd from thb Original Ta 

Baibd on 5,000 Eatj thb Mina. 
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Showcno the Four Varietirs op Minas connkctro hitb Each Old Talent. 


m EARLY WEIGHTS AND MEASURES OP MANKIND 


s 

|h 

1 

i i* 
i s;§ 
|l» 1 

' ' ^ 

.11 |l 

inii 

o 

E 

1 a J 

J 

1 

' 

« 

!" 
f 

e « 

.5*3 S 

P S V 

M" 


ll 1 

••• 

.= 111 

1'!' 

1 11 M 

'**S 

i-li; 

< 

! 

■ 

B 

1 

EB 

1 1 
i £ 

1 

21 J"" 

1 s 1 1 

Ip 

i|i 

a 9 fl 

9 

ISJ 

n 

lfS|il 

£ -1 

S. ^ 

ill 11 

Tii 1 

V 

h 

n 

1 i 1 1 

w 

ill 

9 

« 

( i 

9 

1 Si 1 

9 

fi 

o 

i S 

S 1 «t'-. •-!. 

» ' 22 

1 

9 in99 

9 1^9 <e 

« 0»S 9 

S S5S 

99 ^ 

9 99 

M S'. 

« s s 

S' a 2 

«4 9 9? 

«> 9 ^2 

9 to fo « 

^ 9 »9 

•A ^o 

9 ^9 9 

9 t« 9 9 
to 9 9 9 

K> 9 9 9 

to (ototo 

SJ 

M 

il 

^-1 1 
«< * 1 

s 

:• 111 

to 

1" 

Vt 

% 1 
to < 
^ W 

7 ? 

1 1 

9 9 

<o (< 

*“o •. f I 

9 lA 1 > 

S lA 

» 9 

i 

6 

i 


SMI 

a 

i 

n 

m 


n 

s 

t’ \\\ 
s 

s 

¥» 

i 1 

1 1 

1 1 M 

1 

S 1 1 

m 

i 

5 f 
«■ 

D 

S i M 

b 

»l I 
“1 

S 1 M 

5 

to 1 

1 

1 1 

* i|i 

9* 


















































COMPARISON OF WEIGHTS AND MEASURES 181 



UTnj I 116-2 j»5,<00 6,760 d8]»77< \ 5629-6 
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The Hbbrem TALB»fT (s«e p. 47). 

We liave the infcrDution : 

Exodus: SfiOO shekels of 3l6 O.G.T.«talent 648;000. 
2,592 Cl. Eginetan. 

Epjphenius nuikes Hebrew talent* 135 Soznan pounds* 
548,000. 

Coins of Maccabees, 3,000 shekels a 666,000. S per cent, 
too hij(li. 

Josephus makes Hebrew mina* 3^ Roman pounds^ 22,^60 
O.G.T. 12,960 X 60-Talmud talent. 

30 shekels of 359*2 O.G.T.-5,184xTA¬ 
SS 8,800 O.G.T. 

Esekielsutes 35 shekels of 259*3 O.G.T. - 6,480 x 60* 
“ yonr maneh ” .SB 8,800 0. G.T. 

15 shekels of 359*2 O.G.T.-8,888 x 100- 
888,800 O.G.T. 

We have ^u$ two seta of talent—the Eginetan and 
Talmudic: 

Rmv^ Sliskel, light filukel. 

Before Roman Empire: 

Eginetan ... (^8,000 2l6 ... 824,000 108 

After Roman Empire : 

Talmudic ... 777,600 259*2 ... 388,800 (Attic) 199 6 


The following table gives a probable solution: 




D 

D 


B(i«k«la 

O.I. 

nri,iin*l1v 

848.000 

10,126 

10,800 

12,MO 

218. 8,000 





shekals to s 

ln(ri« 


Caplirity 

840,000 

10,000 


12,800 

— 

TUnira... / 

848.000 

834.000 

} - 

H 

12,080 

8,480 

2502. 2,600 
ahskola to 0 


i 

■u 

atUcmiaa 

zDioa 

1 «r 848,000 O.T. 

777,800, 



50 8b<lt«ls 

260*2. S.OOO 





aliafcola 


The value of talent depends on whether 50 or 60 minas to a 
talent 










COMPARISON OF WEIGHTS AND MEASURES ISS 


VoLtJtfEd (Examples from the '‘Eocyclops^ Britannica”), 

The variation in the principal measures of capacity in dJiferent 
countries given below can all be accounted for^ and the devia¬ 
tion &om standard is in no case more titan 1 in 80. 

Mrasurb» op Eovft and or GyraiuM (Soitthbrn Pcioponnbsus). 

The Elgyptian Apet or Besha, called by Petrie Theban measure, 
is ol the Eginetan double cubit cubed (69.984 C.I.), and is 
ll66’4 C.I., or 4 gallons of 891*6 each. 144 pounds of 40*5 C.l. 
make the kkar of 5,838 C.I. 

The measure of Gythium is founded on the khar, reduced at 
a later period to of the Egyptian measures, os shown in 
table below: 

TABLE XLI. 



ProponJM*. 

gtandwd 
o{ Kbar. 
?as*tl. 

Steadaid 

1C0:M. 

■STPt. 

ortbiuiB. 

Poanda 


0*6 

20*85 

10*44 


_ 

Efppt; iTauiu 

1 

0*7S 

26*16 


29*2 

— 


i*U 

40*6 

68*66 

_ 




1*6 

60*76 

66*89 

— 

66*0 


i 


116*64 


110*6 




6*0 

948*0 

286*96 

_ 

262*0 


_ 

24*0 

978*0 

938*12 

_ 

962*0 

OolUtbooApot 

40 

2S'8 

1166 4 

— 

1166*0 

— 


720 

2916*0 

27»9*86 


3796*0 


160 

.. 

4666 6 


4672*0 


Tlu&har 

_ 

144*0 

6Sd2'0 



— 

Qr«at Tb«bao 

400 


11664*0 

11680*0 




The following measures iri Table XLII. are all on the 
Pyramid Coffer Standard : 

(а) Hebrew System, stated to be the earliest, is f f of the 
standard: evidently the measure of the Captivity, 78 x 38 C.l. 
The Hebrew measures appear to me to be: 

Volumes (Cl.) 2,59« and 1,896 8304 8338*3 1749*6 

Proportions 90 „ 45 80 82 54 

* ‘ II OMkAOd 

OrigiPiX OtptMtp. SMoriL a«BiaD P«n»S. 

(б) Phcenician, Carthaginian, and Syrian systems, are founded 
on 40*5 C.I., the old ^netan pint, 54 of which make an artaba. 

(c) Seleucidan, Babylonian, Persian, and Eginetan systems, 
are founded on the Black culnt talent of 8,380 C.I., or | of the 
European cubic foot; 8,400 Cl. to the artaba 









TABLE XLII, 

Examples op StaKdardp op Volvhb given in “ Envclopaoxa Beitankica*' conpaeeo with the 

ACTUAt Standaem. 

All m Cl. 
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COMPARISON OP WEIGHTS AND MEASURES 1S5 


Grser Roman SysreMS ("Encydopa^dJa BritAnnica”). 

A grCHt number of exsmplee ere given by Petrie, whidi cun 
be ranged Into two series, in the proportion J 5 j 16. The higher 
series is tHkcn by turn, with the remark that it is uncertain. 

It can be shown that both series are correct. The AtUc 
or Occidental pound, 4,660 O.G.T., 48 to the amitiiora, is to the 
Roiuaq pound as 15 : l6. The Uocuin amphont, 1555*2 C.I., U 
gcnendly assumed as the standard of Roman Tolunies, but in later 
times no doubt tlie Roman pound, giving 1658*6 C.I., was also 
used. It will l>e seeu that lOO Roman ^tounds of £075*6 Cl. 
divided by 64 gives the scxtarlus of 4 CL, and divided by 60 
the raised sextarius of .S4*56 Cl. The table below gives the 
Standard value and the r^sed value with the higher examples 
from Encyclopaedia Britannica "t 

TABLE XLIII. 









%lo<ant. 

tl* 

bisod. 

N)_ 



C«tr]«. 


18'2 

17*58 


17*5 

l^)nnd. 


10'44 

*i0'7» 



. 

1 

82*4 

34*56 

51*4 

... 

Oteeulx 

2 

64*8 

80 U 

.. 

70*0 

rVaptiiThmii .. 

s 

104*4 

207*36 

5IM0 

210*0 

Meoius HaktMu 

10 

618*4 

582*06 

>. 

560*0 

Ursa Hekteui ... 

M 

777*6 

820*44 

626*S 

— 

Amphora 

it 

1665*2 

1858*8 

1650*0 

— 


72 

SS52*8 

5488*32 

— 

, 2620 0 

Uadimoua 

90 

31104 

8317*76 

_ 

; 3860*0 

MedimjiQS 

144 

4065*6 

— 
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